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N-ARYL(THIO)ANTHRANIUC ACQ) AMIDE DERIVATIVES. THEIR BCEPARATION AND THEIR USE AS VEGP 
RECEPTOR TYROSINE KINASE INHIBnt)RS 

The invention relates to new benzamide derivatives, processes for the preparation thereof, 
the application thereof in a process for the treatment of the human or animal body, the use 
thereof - alone or in combination with one or more other pharmaceutically active com- 
pounds - for the treatment especially of a neoplastic disease, such as. a tumor disease, of 
retinopathy and age-related macular degeneration; a method for the treatment of such a 
disease In animals, especially in humans, and the use of such a compound - alone or in 
combination with one or more other pharmaceutically active compounds - for manufacture 
of a pharmaceutical preparation (medicament) for the treatment of a neoplastic dsease, of 
retinopathy and age-related macular degeneration. 

Certain cBseases are known to t>e associated with deregulated angiogenesis, for example 
diseases caused by ocular neovascularisatlon, such as retinopathies (including diabetic 
retinopathy), age-related macula degeneration, psoriasis, haemangioblastoma, haeman- 
^ma, arteriosclerosis, an inflammatory disease, such as a iheumatoid or rheumatic 
inflammatory disease, espectalty arthritis, such as rheumatoid arthritis, or other dironic 
infiammatoiy disorders, such as chronic asthma, arterial or post-transplantational athero- 
sclerosis, endometriosis, and especially neoplastic diseases, for example so-called solid 
tumours and liquid tumours (such as ieucemlas). 

According to recent findings, at the centre of the network regulating the growth and differen- 
tiatbn of the vascular system and its components, both during embryonic development and 
normal growth and In a wMe number of pathological anomalies and diseases, Res the angto- 
genic factor known as "Vascular EndotheBal Growth Factor" (sVGEF; originally termed 
"Vascular Penneabffity Factor", sVPF), along with its cellular receptors (see Breler, G., et 
al., Trends in Cell Btology 6, 454-6 [1996] and references dted therein). 

VEGP is a dimeric, disuifide-linked 46-kDa glycoprotein and is related to "Platelet-Oerived 
Growth Factor (PDGF). it is produced by nomml cell lines and tumor cell lines, is an endo- 
thelial ceD-spedftc mitogen, shows angiogenic activity in in vivo test systems (e.g. rabbit cor- 
nea), is diemotactic for endothelial cells and monocytes, and Induces plasminogen activa- 
tors in endothelial cells, which are then Involved in the proteolytte degradation of extracellu- 
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iar matrix during the formation of capOlaries. A number of isofonns of VE6F are known, 
which show comparable biological activity, but differ in the type of cells that secrete them 
and in their heparin-binding capacity. In addition, there are other rnembers of the VEGF fa- 
mily, such as "Placenta Growth Factor (PLQF) and VEGF-C, 

VEGF receptors are transmembranous receptor tyrosine Idnases. They are characterized by 
an extracellular domain with seven Immunoglobulln-like domains and an intracellular tyrosi- 
ne kinase domain. Various types of VEGF receptor are known, e.g. VEGFR-1, VEGFR-2, 
and VEGFR-3. 

A large number of human tumors, espectally gliomas and carcinomas, express high levels 
of VEGF and its receptors. This has led to the hypothesis that the VEGF released by tumor 
cells couki stimulate the growth of blood capHlaries and the prolrfefation of tumor endothe- 
lium in a paracrine manner and thus, through the improved blood supply, accelerate tumor 
growth. Increased VEGF expression could explain the occurrence of cerebral oedema in 
patients with glioma. Direct evidence of the role of VEGF as a tumor angiogenesis factor 
vivo has been obtained from studies In which VEGF expresskm or VEGF activity was Inhibi- 
ted. This was achieved with antat>odles which inhibit VEGF activity, with dominant-negative 
VEGFR-2 nujtants which Inhibited signal transduction, or with the use of antisense-VEGF 
RNA techniques. All approaches led to a reduction in the growth of gitoma cell lines or other 
tumor cell fines in vivo as a result of inhibited tumor angiogenesis. 

Angtogenesis is regarded as an absolute prerequisite for those tumors whteh grow beyond 
a maximum diameter of about 1-2 mm; up to this limit, oxygen and nutrients may be sup- 
plied to the tumor cells by diffusion. Every tumor, regardless of Its origin and its cause, is 
thus dependent on angiogenesis for its growth after it has reached a certain size. 

Three principal mechanisms play an Important part In the activity of angiogenesis Inhibitors 
against tumors: 1) Inhibition of the growth of vessels, especially capillaries, into avascular 
resting tumors, with the result that there is no net tumor growth owing to the balance that is 
achieved between apoptosis and proliferation; 2) Preventk>n of the migratton of tumor cells 
owing to the absence of bk>od f kiw to and from tumors; and 3) inhibitton of endothelial cell 
proliferation, thus avoiding the paracrine growth-stimulating effect exerted on the sunx)un- 
dtng tissue by the endothelial cells which nomnalty line the vessels. 
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Surprisingly, It has now been found that benzamlde derivatives of formula I, descifeed be- 
low, are a nev/ dass of oompounds that have advantageous pharmacological properties 
and inhibit, for example, the activity of the VEGF receptor tyrosine kinase, the growth of 
tumors and VEGF-dependent cell proliferalion, or the treatment of especially inflammalory 
rheumatic or rheumatoid diseases, such as rheumatoid arthritis, and/or pain, or the other 
diseases mentioned above and below. 

The compounds of formula I open up, for example, an unexpected new therapeutic ap- 
proach, especially for <fiseases In the treatment of which, and also for the prevention of 
which, an Inhibition of anglogenesis and/or of the VEGF receptor tyrosine kinase shows 
beneficial effects. 

Full description of the invention 

The invention relates the use of a compound of fomnuia I, 



wherein 

WisOorS; 

XisNRs; 

Y is CRaRioKCHa^ vAiereIn 

R9 and Rio are Independentiy of each other hydrogen or lower alkyl, and 
n is an integer of from and including 0 to and including 3; or 




0) 



YisSOi 
Ri is aryt; 
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Ra is a mono- or bicydic heteroaryl group comprising one or more ring nitrogen atoms with 
th exception that R2 cannot represent 2-phthalimidyi, and in case of Y s SOa cannot 
represent 2,1 ,3-benzothiadiazoM-yl; 

any of R3, R4, Rs and Re. independently of the other, is H or a substituent other than hy- 
drogen; and 

Rrand Rs. independently of each other, are H or lower allcyl; 
or a N-oxide or a pharmaceutically acceptable salt thereof for the preparation of a 
phamnaceutical product for the treatment of a neoplastic disease which responds to an 
inhibition of the VEGF receptor tyrosine Idnase activity. 

The general tenns used hereinbefore and hereinafter preferably have within the context of 
this disclosure the following meanings, unless othenvise Indicated: 

The prefix 'lower* denotes a redical having up to and including a maximum of 7. espedaily 
up to and inducfing a maximum of 4 cart)on atoms, the radicals in question being either li- 
near or branched with single or multiple branching. 

Where the plural f omi is used for compounds, salts, and the like, this is taken to mean also 
a single compound, salt, or the like. 

Any asymmetric carbon atoms (for example in compounds of fomnula I, wherein R9 is lower 
alkyl) may be present in the (R)-, (S)- or (R,S)-conf iguration, preferably in the (R)- or (S)- 
configuration. The compounds may thus be present as mixtures of isomere or as pure iso- 
mers, preferably as enantfc)mer-pure diastereomere. 

The invention relates also to possbie tautomers of the compounds of formula I. 

Lower alkyl is preferably aikyt with from and induding 1 up to and induding 7, preferably 
from and induding 1 to and Induding 4, and is linear or branched; preferably, tower alkyl is 
butyl, such as n-butyl, sec-butyl, isobutyl, tert-butyl, propyl, such as n-propyl or Isopropyl. 
ethyl or preferably methyl. 

The index n is preferably 0 or 1 , espedaily 0. 
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Y is preferably methylene (GHz) or ethylene (CHj-CHz), most preferably methylene. 

"AryT is an aromatic radical which Is bound to the molecule via a bond located at an 
aromatic ring cart)on atom of the radical. In a preferred embodiment, aryl is an aromatic 
radical having 6 to 14 carbon atoms, especially phenyl, naphthyl, tetrahydronaphthyl, 
fluorenyl or phenanthrenyl, and is unsubsmuted or substituted by one or more, preferably 
up to three, espedaily one or two substituents, especially selected from amino, mono- or 
disubsfituted amino, halogen, alkyi, substituted alkyl, hydroxy, etherified or esterified 
hydroxy, nitio, cyaru), carboxy, esterified carboxy, allcanoyl, benzoyl, carbamoyl, N-mono- or 
N,hMisubstituted carbamoyl, amidino, guanidino, ureldo, mercapto, sulfo, lower alkylthio, 
phenyl, phenoxy, phenylthio, phenyWower alkylthio, alkylphenylthto, tower alkylsulfinyl, 
phenylsulfinyl, phenyl-lower alkylsulfinyl, alkylphenylsulfinyl, lower alkanesuHonyl, 
phenylsulfonyi, phenyHower alkyisulfonyl, alkyiphenylsulfonyl, lower aikenyl, lower alkanoyi, 
hatogen4ower alkylmercapto, halogen-lower alkyisulfonyl, such as especially 
trifluoromethane suBonyl, dihydrpxybora (-B(0H)2), heterocydyl. and lower alkylene dfoxy 
bound at adjacent C-atoms of the ring, such as methylene dtoxy; aryl Is preferably phenyl or 
naphthyl, which in each case Is either unsubstltuted or independently substituted by one or 
two substituents selected from the group comprising halogen, especially fluorine, chlorine, 
or bromine; hydroxy; hydroxy, etherified by lower alkyl. e.g. methyl, or by halogen-lower 
alkyl. e.g. trifluoromethyl; esterified cart3oxy, especially lower alkoxy carbonyl. e.g. methoxy 
carbonyl, n-propoxy cart^onyl or isoi)ropoxy carbonyl; N-mono-substituted cart^amoyl, in 
particular carbamoyl monosubstituted by lower alkyl, e.g. methyl, n-propyl or /soi>ropyl; 
tower alkyl. especially methyl, ethyl or propyl; substituted alkyl, espedaDy lower alkyl, e.g. 
methyl or ethyl, substituted by lower alkoxy carbonyl, e.g. methoxy cariWnyl or ethoxy 
carbonyl: halogen-tower alkyl, espedaily trifluoromethyl; tower alkyisuKinyl, such as 
methylsulfinyl, and tower alkanesulfonyl, such as methane sulfonyL Aryl is preferably 3- or 
4-chtorophenyi, 3-bromophenyl, 4-phenoxyphenyt, 2. 3- or 4HTtethy!phenyl, 4- 
methoxyphenyl, 3- or 4-tert-butylphenyl, 4-ni3ropylphenyl, 4-trifluoromethylphenyl, 3- 
trifluoromethylphenyl, 3-trifluoromethoxyphenyl, 3.4-(trifluoromethyl)phenyl, 3-fluoro-4- 
methylphenyf, 3-chloro-4-methylphenyl, 4-chloro-3-trifluorDmethylphenyl. 3-chloro-5- 
trifluoromethylphenyl, 4-methyisulfinylphenyl, 4-methanesulfonylphenyl, 4-biphenyl, 
naphthyl, 2-naphthy1; tetrahydronaphthyl, in partteutar5,6,7,8-tetrahydronaphthyl; 
hydroxynaphthyl, In particular 7-hydroxynaphthyi, 8-hydroxynaphthyl or 8-hydroxy-2- 
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naphthyl; methoxynaphthyl, in particular 4-methoxy-2-naphthyi; halonaphthyl, in particular 4- 
chloronaphttiyl or 3-bromo-2-naphthyl. 

Mono- or disubstituted amino is especially amino substituted by one or two radicals selected 
independently of one another from lower alkyi, such as methyl; hydroxy-lower alkyi, such as 
2-hydroxyethyl; phenyl-lower alkyi; lower alkanoyi, such as acetyl; benzoyl; substituted ben- 
zoyl, wherein the phenyl radical Is especially substituted by one or mora, preferably one or 
two, substituents selected from nitro, amino, halogen, N-lower alkylamino, N,N-di4ower ak 
kylamino, hydroxy, cyano, cart>oxy, lower alkoxycarbonyi, lower alkanoyl, and carbamoyl; 
and phenyHower alkoxycarbonyl, wherein the phenyl radk:al is unsubstituted or especially 
substituted by one or more, preferably one or two, substituents selected from nitro, amino, 
halogen, N-lower alkylamino, N,N-di-bwer alkylamino, hydroxy, cyano, carboxy, lower alko- 
xycart>onyt, tower alkanoyl, and carbamoyl; and is preferably N-k>wer alkylamino, such as N- 
methylamino, hydroxy-lower alkylamino, such as 2-hydroxyethytamino, phenyMower alkyl- 
amino, such as benzylamino, N,N-dNower alkylamino, t^henyi-tower alkyl-N-kiwer alkyla- 
mho, N,N-di-k>wer alkylphenylamino, lower alkanoylamino, such as acetylamino, or a sub- 
stttuent selected from the group comprising benzoylamino and phenyHower alkoxycarbonyl- 
amino, wherein the phenyl radical in each case is unsubstituted or especially substituted by 
nitro or amino, or also by hak)gen, amino, N-lower alkylamino, N,N«di-k3wer alkylamino, hy- . 
droxy, cyano, cart>oxy, lower alkoxycari)onyi, lower alkanoyl, carbamoyl or aminocarbonyl- 
amino. 

Halogen is especially fluorine, chlorine, bromine, or iodine, especially fluorine, chlorine, or 
bromine. 

In the prefenred embodiment, alkyi has up to a maximum of 12 carbon atoms and is espe- 
cially lower aikyi, espedally methyl, or also ethyl, n-propyl, isopropyl, or tert-butyl. 

Substituted alkyi is alkyi as last defined, especially tower alkyi, preferably methyl; where one 
or more, espedally up to three, substituents may be present, primarily from the group selec- 
ted from halogen, especially fluorine, amino, N-iower alkylamino, N,l^i-tower alkylamino, 
N-lower aUcanoylamino, hydroxy, cyano, cart)oxy, tower aDcoxycarisonyl, and phenyHower 
alkoxycarbonyl. Trif iuoromethyl is especially preferred. 
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Etherified hydroxy is especially CrC2oalkyloxy. such as rniecylov. lower alkoxy (preferred), 
such as methoxy, ethoxy, Isopropyloxy, or rv^entyloxy. phenyWower altoxy, such as ben- 
zyloxy. or also phenyloxy, or as an alternative or in addition to the previous group Ca-C2Dal- 
kyloxy, such as n-decyloxy, halogen-lower alkoxy, such as trifiuoromethyloxy or 1,1 ,2,2-te- 
trafluoroethoxy. 

Esterified hydroxy Is especially lower alkanoyloxy, benzoyloxy, tower altoxycarbonytexy, 
such as tert-butoxycart)onytoxy, or phenyHower akoxycaibonytoxy, such as benzytoxycar- 
bonyloxy. 

Esterified caAoxf Is especially tower alkoxycarbonyl, such as tert-butoxycarbonyl, Iso- 
propoxycaibonyl, methoxycarbonyl or ethoxycarbonyl, phenyHower alkoxycarbonyl, or 
phenyloxycarbonyt. 

AlkanoyI is primarily aikyicarbonyl. espedaily lower alkanoyi, e.g. acetyl. 

N-mono- or N.N-dlsubsBtuted carbamoyl Is especially substiluted by one or two substituents 
Independently selected from lower alkyi, phenyHower aOyl. and hydroxy-lower aHcyl, at the 
tenninal nitrogen atom. 

AQcytphenytthio is espedaily tower alkylphenyithto. 
AikylphenylsuKonyl is especiaily tower alkylphenylsulfonyl. 
AlkylphenyisulRnyl to espedaily tower aBvlphonyteulfinyl. 

Heterocydyl Is especially a five or six-membered heterocyclic system with 1 or 2 hetero- 
atoms selected from the group comprising nitrogen, oxygen, and sulfur, which may be un- 
saturated or wholly or partly saturated, and is unsubstituted or substituted e^daily by to- 
wer alkyi. such as methyl; a radical selected from 2-methylpyrimidin-4-yl. oxazol-5-yl, 2- 
methyl-1,3-dioxolan-2-yl, IH-pyrazoKS-yl, and l-methyl-pyrazol-S-yl is preferred. 
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Aryi in the form of phenyl which is substituted by lower alkylene dioxy bound to two adjacent 
C-atoms, such as methylenedioxy, is preferably 3,4-methylenecfioxyphenyl 

Heteroaryl refers to a heterocyclic moiety that is unsaturated in the ring binding the hetero- 
aryi radical to the rest of the molecule in f onnula I and Is preferably mono-, bi- or tricyclic, 
preferably mono- or blcydic; where at least in the binding ring, but optionally also in any an- 
nealed ring, one or more, preferably 1 to 4, most preferably 3 or 4, cartoon atoms are repla- 
ced each by a heteroatom selected from the group oonsisHng of nitrogen, oxygen and sul- 
fur where the binding ring preferably has 5 to 12, mors preferably 5 to 7 ring atoms; and 
may be unsubstituted or substituted by one or more, especially one or two, substitutents 
selected from the group defined above as substitutents for aryi, most preferably by lower 
alkyi, such as methyl; preferably heteroaryl is selected from thienyl. furyl. pyranyl, thlan- 
threnyl, isobenzofuranyl, benzofuranyl, chromenyl, 2H-pyrrolyl, pyrrolyl. lower-alkyl substi- 
tuted imidazolyl, benzimidazolyl, pyrazolyl, ttiiazolyl, isothiazolyl, oxazolyl, isoxazolyt. pyri- 
dyl. pyrazinyl. pyrimldinyl, pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl, indoiyi, indazolyl, 
triazolyl, tetrazolyl, purinyi, 4H-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridbiyl, 
quinoxalyl, quinazolinyl, dnnolinyi, pteridinyl, carbazolyl, phenanthridinyl, acridinyl, perimi- 
dinyl, phenanthrolbiyl and furazanyl; more preferably selected from ttie group consisting of 
triazolyl, especially 1 A4-triazolyl, 1 ,2,3-triazolyl or 1,3,4-triazolyl, pyridyi, especially 2-, 3- or 
4-pyridyl, indolyl, especially 3-indolyl, lower-alkyfthiazolyl, especially 2-(4-methylthiazolyt). 
pyrrolyl, especially 1-pym)lyt, lower alkylimldazolyl, especially 4-(1-methylimidazolyl)» 4-{2- 
methylimidazolyl) or 4-(5Hfnethylimidazolyl), benzimidazolyl, such as 1 -benzimidazolyl, or 
tetrazolyl, such as 5-(1 A3,4.tetrazolyl). 

A mono- or bicycflc heteroaryl group comprising one or inoro ring nitrogen atoms is prefer- 
ably a heteroaryl group as defined above for heteroaryl, with the proviso ttiat preferably at 
least one nitrogen is present as ring heteroatom in the binding ring (that is, the ring from 
which the bond starts that binds the heteroaryl moiety to the rest of the molecule) and with 
the exception that R2 cannot represent 2-phthEdimldyl, and in case of Y = SO2 R2 cannot 
represent 2,1 ,3-benzothiadiazol-4-yl. Preferred is imidazolyl, especially lmidazol-4-yl, 
quinolyl, especially 3-, 4-, 5-quinolyl. naphthyridinyl, especially 3-(1 ,8-naphthyridinyl) or 4- 
(1 ,8-naphthyridinyl), or especially a moiety of the fonnula lb or Ic 
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A=B A=B 

N-E^Q), 

wherein 
risOto2, 

A, B, D, and E are, independently of one another, N or CH, with the stipulation that not 
more than 2 of these radicals are N; preferably, each of A, B, 0 and E Is CH; and 
Q is lower alkyi, espedalty methyl, hydroxy, lower sSkox^. especially methoxy, lower 
thioalkyi, especially methytthio, or halogen, especially fluoro, chloro or bromo. 

Very preferably Ra is 3-pyridyl, 4-pyrkiyl, 4-quinoiinyl or 5*quinoilnyl. Most preferably, R2 is 
4ipyridyl. 

A substituent other than hydrogen is preferably selected from amino, mono- or disut)stituted 
amino, halogen, alkyl, substituted alkyi, hydroxy, etherified or esterifted hydroxy, nitro, cya- 
no, carboxy, esterified carboxy, aikanoyl, carbamoyl, N*mono- or N,N"disubstituted cartjam- 
oyl, amidino, guanidino, mercapto, sutfo, lower aUcyithio, phenylthio, phenyHoweraikyHhio, 
alkylphenylthio, lower alkylsulfinyl, phenylsulfinyl. phenyHoweralkylsulfinyl, alkylphenylsul- 
f inyl, lower alkanesulfonyl. phenylsuKonyl, phenyHower alkylsulfonyl, alkyfphenylsuHonyl. 
lower alkenyl. tower aikanoyl, hatogen-lower all^mercapto, halogen-tower aikylsulfonyl, 
such as especially trifluoromethane sulfonyl and heterocyctyl. Two substitutents other than 
hydrogen bound at adjacent C-atoms of the ring can also represent lower alkylene dioxy, 
such as methylene dioxy ethylene dioxy. Preferably, a substituent other than hydrogen is 
lower alkyi or hatogen, especially methyl, chtoro or fluoro. 

Preferably, R7 and Rs are hydrogen, and Ra, R4, Rs and Re each are independently 
hydrogen, chloro or fluorine. 

Salts are especially the pharmaceutically acceptable salts of compounds of formula I. 

Such salts are fonned. for example, as acid addition salts, preferably with organic or inor- 
ganic acids, from compounds of formula I with a basic nitrogen atom, especially the phar- 
maceutically acceptable salts. Suitable inorganic adds are, for example, halogen adds. 



D-E ^Q) 



wo 00/27820 PCT/EP99/08545 

-10- 

such as hydrochloric add, sulfuric add. or phosphoric add. Suitable organic adds are, for 
example, cartx>xylic, phosphonic. sulfonic or sulfamic adds, for example acetic add, pro- 
pionic add, octanoic add, decanoic add, dodecanoic add, glycolic add, lactic add, fumaric 
add, sucdnic add, adfpic acid, pimefic acid, suberic add, azeiaic add, malic add, tartaric 
add, dtric acid, amino adds, such as glutamic add or asparSc add, maJeic acid, hydroxy- 
maleic add, methylmaleic acid, cydohexanecarisoxyllc add, adamantanecarboxylic add, 
benzoic add, salicylic add, 4-amlnosaiicylic add, phthanc add, phenylacetic add, mandeiic 
add, cinnamic add, methane- or ethane-sulfonic add, 2-hydroxyethane8ulfonic add, etha- 
ne-1,2-disulfonic add, benzenesulfonic acid, 2-naphthalenesuifonic add, 1,5-naphthalene- 
disulfonlc add, 2-, 3- or A-methylbenzenesulfonic add, methylsulfuric add, ethylsulfuric 
add, dodecylsulfuric add, N-cydohexylsulfamic acid, N-methyl-, Methyl- or N-propyl-sulfa- 
mic add, or other organic protonic adds, such as ascori^ic add. 

In the presence of negatively charged radicals, such as carboxy or sulfo, salts may also be 
fonned with bases, e.g. metal or ammonium salts, such as alkali metal or alkaBne earth me- 
tal salts, for example sodium, potassium, magnesium or caldum salts, or ammonium salts 
with ammonia or suitable organic amines, such as tertiary monoamines, for example triethyi- 
amine or tri(24iydroxyethyl)amine. or heterocydic bases, for example N-ethyl-piperidtne or 
N,N'-dimethyIpiperazine. 

When a basic group and an add group are present in the same molecule, a compound of 
formula 1 may also fonm internal salts. 

For isolation or purification purposes it is also possible to use pharniaceutically unaccept- 
able salts, for example picrates or perchlorates. For therapeutic use, only phannaceutically 
acceptable salts or free compounds are employed (where applicable in the form of phanna- 
ceutical preparations), and these are therefore preferred. 

in view of the dose relationship between the novel compounds in free form and tfiose in the 
fomi of their salts, induding those salts that can be used as intemiediates, for es^imple in 
the purification or identification of the novel compounds, any reference to the free com- 
pounds hereinbefore and hereinafter is to be understood as referring also to the conBspon- 
dlng salts, as appropriate and expedient 
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The compounds of formula I and N^xWes thereof have valuable pharmacological 
properties, as described hereinbefore and hereinafter. 

The efficacy of the compounds of the mvention as inhMors of VEGFreceptor tyrosine 
kinase activity can be demonstrated as follows: 

Test for activity against VEGF-receptor tyrosine kinase. The test is conducted using Rt-1 
VEGF-receptor tyrosine kinase. The detailed procedure is as foltows: 30 pJ kinase solutkHi 
(1 0 ng of the kinase domain of R-1 , Shibuya et al., Oncogene 5, 51 g-24 [1 990D in 20 mM 
Tris^HCI pH 7.5, 3 mM manganese dichtoride (MnCy, 3 mM magnesium chloride (MgOz), 
10 \M sodium vanadate. 0J25 mg/ml polyethylenglycol (PEG) 20000. imM dithtothreltol and 
3 ng/jiJ poly(GluJyr) 4:1 (Sigma. Buchs, Switzerland). 8 ^lM [*'P^ATP (0.2 ^iCO . 1% 
dimethyl sulfoxide, and 0 to 100 of the compound to be tested are incubated together 
for 10 minutes at room temperature. The reaction is then tenminated.by the addition of 10 jil 
0^ M ethylenediamlnetetraacetate (EDTA) pH 7. Using a multichannel cfispenser (LAB 
SYSTEMS, USA), an aliquot of 20 plls applied to a PVDF (= polyvinyl difluorMe) immobilon 
P membrane (Millipore, USA), through a Mtlfipore microtiter filter manifold and connected to 
a vacuum. F6lk)wing complete elimination of the Dquid, the membrane is washed 4 times 
successively in a bath containing 0.5% phosphoric add (H3PO4) and once with ethanol, 
incubated for 10 minutes each time while shaking, then mounted in a Hewlett Packard 
TopCount Manifold and the radioactivity measured after the addition of 10 pi Microsdnt* ((3- 
scintillation counter liquid). ICso-values are detennined by linear regression ana^is of the 
percentages for the inhibition of each compound in three concentrations (as a mle 0.01 , 
0.1 . and 1 nmol). The ICso-values that can be found witii compounds of f ornnula I are in the 
range of 0.01 to 100 ^M, preferably In the range from 0.01 to 50 ^M. 

The antitumor efficacy of the compounds of the inventton can be demonstrated in vivo as 
follows: 

In vivo a(«'vity in the nude mouse xenotranspiant model: female BALB/c nude mice (a-12 
weeks old), Novartis Animal Farm. Sissein, Switzeriand) are kept under sterile conditions 
with water and feed ad libitum. Tumors are induced either by subcutaneous Injection of 
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tumor cells into mice (for example, Du 145 prostate carcinoma cell One (ATCC No. HTB 81 ; 
see Cancer Research 3L 4049-58 (1 978)) or by Implanting tumor fragments (about 25 mg) 
subcutaneously into the left flank of mice using a 13-gauge trocar needle under Forene* 
anaesthesia (Abbott, Switzerland). Treatment with the test compound Is started as soon as 
the tumor has reached a mean volume of 100 mm^ Tumor growth is measured two to three 
times a week and 24 hours after the last treatment by detemnining the length of two peipen- 
cBcular axes. The tumor volumes are calculated in accordance with pubfished methods (see 
Evans et al., Brit. J. Cancer^, 466-8 [1982]). The antitumor efficacy is detemtined as the 
mean increase in tumor volume of the treated animals divided by the mean increase in tu- 
mor volume of the untreated animals (controls) and, after multiplicatkMi by 100, Is expressed 
as T/C%. Tumor regression (given In %) Is reported as the smallest mean tumor volume in 
relation to the mean tumor volume at the start of treatment The test compound is admini- 
stered daily by gavage. 

As an altemative other cell lines may also be used in the same manner, for example: 

- the MCF-7 breast adenocarcinoma cell line (ATCC No. HTB 22; see also J. Natl. Cancer 
Inst (Bethesda) 51. 1409-16 [19731); 

- the MDA-MB 468 breast adenocarcinoma cell line (ATCC No. HTB 132; see also In Vitro 
14,911-15 [19781); 

- the MOA-MB 231 breast adenocarcinoma cell line (ATCC No. HTB 26; see also J. Natl. 
Cancer Inst (Bethesda) §3, 661-74 [1974]); 

- the Colo 205 colon carcinoma cell line (ATCC No. CCL 222; see also Cancer Res. gg, 
1345-55 [1978D; 

- the HCT 1 1 6 colon carcinoma cell line (ATCC No. CCL 247; see also Cancer Res. 41, 
1751-6 [1981]); 

- the Dili 45 prostate carcinoma cell line OU 145 (ATCC No. HTB 81; see also Cancer Res. 
3L 4049-58 [1978]); and 

- the PC-3 prostate carcinoma ceil line PC-3 (ATCC No. CRL 1435; see also Cancer Res. 
40, 524-34 [1980D. 

The inftibitton of VEQF-induced KDR-receptor autophosphoiylatton can be confirmed with a 
further m experiment In ceBs: transf ected CHO ceDs, which permanently express human 
VEGP receptor (KDR), are seeded in complete culture medium (with 10% fetal calf semm s 
PCS) In 6-weil oeil-cuHure plates and inatated at 37^ under 5% COz unta they show about 
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80% confluency. The compounds to be tested are then dfluted in culture medium (wHhout FCS, 
with 0.1% bovine senim atoumin) and added to the ceDs. (Controls comprise medium without 
test compouncte). After two hours' incubation at 37^, recombinant VEGF is added; the final 
VEGF concentration is 20 ng^ml). After a further five minutes' incubation at ZTC. the oeOs are 
washed twice with ioe^U PBS (phosphate-buffered saline) and immediateiy lysed in 100 pi 
iysis buffer per wen. The lysates are then centrifuged to remove the cefl nuclei, and the protein 
concentrations of the supematants are determined using a oommerdai protein assay (BIORAD). 
The lysates can then either be immediately used or, if necessary, stored at -2ff*C. 

A sandwich EUSA is carried out to measure the KDR-receptor phosphorylation: a monoclonal 
anttoody to KDR (for example Mab 1495.12.14; prepared by H. Towbin) is immobilized on black 
EUSA plates (OptiPiate^ HTRF-96 from Packard). The plates are then washed and the 
remaining free protein-bindhg sites are saturated with ] % BSA in PBS. The cell lysates (20 pg 
protein per well) are then incubated in these plates overnight at 4*^0 together with an anti- 
phosphotyiDsine antibody ooupled with alkaline phosphatase (PY20-JVP from Transdudkm 
Laboratories). The (plates are washed again and the) binding of the antiphosphofyrosine 
antflsody to the captured phosphorylated receptor is then demonstrated using a lummescent AP 
substrate (CDP-Star^ ready to use, witti EmeraW II; TROPIX). The luminescence is measured in 
a Packard Top Count ^^c^oplate Sdntillatton Counter (Top Count). The difference between the 
s^nal of the podtive control (stimulated with VEGF) and that of the negative control (not 
stimulated with yEGF) corresponds to VEGF-biduced KDRnreceptor phosphorylatten (= 100 %). 
The MSt^ of the tested substances is calculated as % inhbHion of VEGF-induced KDR- 
receptor phosphorylatton, wherein the concentration of substance that induces half the 
maximum inhibitton is defined as the ED50 (effective dose for 50% inhibitton). Compounds of 
fomnjla I here praferaUy diow ED50 values in the range of 0.001 pM to 6 pM, preferably 0.005 
to0.5pM. 

A compound of fomnuia I or a N-oxide thereof inhibite to varying degrees also otfier tyrosine 
kinases involved in signal transductton which are mediated by trophic factore, for example 
Abi kinase, kinases from the Src family, especially c-Src kinase, Lck, and Fyn; also kinases 
of the EQF family, for example, c-erbB2 kinase (HER-2), c-erfoB3 kinase, o-erbB4 kinase; 
insulin-like growth factor receptor kinase OGF-1 kinase), especially membera of the PDQF- 
receptor tyrosine kinase family, such as PDGF-receptor kinase, CSF-lneceptor kinase. Kit- 
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receptor kinase and VEGF-receptor kinase; and also serine/threonine kinases, aU of which 
play a role in growth regulation and transfonnatlon In mammalian cells, including human 
ceils. 

The Inhibttion of o^ibB2 tyrosine kinase (HER-2) can be measured, for exarTv>ie, in the 
same way as the inhibitton of EGF-R protein kinase (see House et al., Europ. J. Bk>chem. 
14Q, 363-7 [1984]), The erbB2 kinase can be isolated, and its activity detemiined, using 
methods known perse (see T. Akiyama et aL, Science fflg. 1644 [1 986]). 

On the basis of these studies, a compound of fomiula I according to the invention shows 
therapeutic efftoacy especiaily against disorders dependent on protein kinase, espedaliy 
profifeiative diseases. 

The usefulness of a compound of the fonnula I in the treatment of arthritis as an example of 
an inflammatory rheumatic or rheumatoM disease can be demonstrated as folkiws: 

The well-known rat adjuvant arthritis model (Pearson, Proc. Soc. Exp. Biol, 91, 95-101 
(1956)) is used to test the anti-arthritic activity of compounds of the formula I, or salts 
thereof. Adjuvant Arthritis can be treated using two different dosing schedules: either (i) 
starting time of immunisatton with adjuvant (prophyiadic dodng); or from day 1 5 when the 
arthritk: response Is already established (therapeutte dosing). Preferably a therapeutic 
dosing schedule is used. For comparison, a cyck>oxygenase-2 inhibitor, such as 5-bromo-2- 
(4-fluorophenyl)-3<4-(methylsuifonyl)phenyl]thtophene or dteiofenac is administared in a 
separate group. 

In detail, male Wistar rats (5 animals per group, weighing epproximately 200 g, supplied by 
Iffa Credo, France) are injected i.d. (intra-demiaily) at the base of the tail with 0.1 ml of 
mineral 09 containing 0.6 mg of lyophiiised heat-kiiled Mycobacterium tuberculosis. The rats 
are treated with the test compound (3, 1 0 or 30 mg/kg p.o. once per day), or vehicle (water) 
from day 15 to day 22 (therapeutic dosing schedule). At the end of the experiment the 
sweUIng of the tarsal joints is measured by means of a mico-calliper. Percentage inhbWon 
of paw swelling is calculated by reference to vehteie treated arthritic animals (0 % hhlbitkm) 
and vehicle treated nonnal animals (100 % inhibition). 
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The activity of compounds of the formula I against pain can be shown in the foDowing model 
of nociception (pain). In this model, the hyperalgesia caused by an intra-planar yeast injec- 
tion is measured by applying increased pressure to the foot until the animal vocaiizes or 
withdraws Its foot from the applied pressure pad. The model is sensitive to COX inhibitors, 
and (ficlofenac at 3 mg/kg is used as a positive control. 

Method: The baseline pressure required to induce vocafization or withdrawal of the paw of 
maie Spiague Dawley rats (weighing approximately 180 g, supplied by Iffa Credo. France) 
is measured (2 hours before treatment), followed by an intra-planar injection of 100 ^1 of a 
20 % yeast su^nsion in water In the hind paw. The rats are treated orally with the test 
compound (3, 10 or 30 mg/kg). diclofenac (3 mg/kg) or vehkde (saline) p.o. 2 hours later 
(time point 0 hours), and the pressure test is repeated 1 and 2 hours after dosing. Using the 
standard apparatus supplied by Ugo Baslie, Italy, the pressure required to Induce vocalisa- 
tion or paw withdrawal of the compound-treated rats at these time points is compared to 
ttiat of vehicle-treated animals. 

On the basis of these studies, a compound of f omnula I surprisingly is appropriate for the 
treatment of inflammatory (espedally rheumatic or rheumatoid) diseases and/or pain. The 
compounds of the fomnula I, especially lA. (or an N-oxide thereof) according to the inventk>n 
also show therapeutic efficacy espectalty against other disorders dependent on protein 
kinase, especially proliferative diseases. 

On the basis of their efficacy as Inhibitors of VEGF-receptor tyrosine kinase activity, the 
compounds of the formula I primarily Inhibit the growth of blood vessels and are thus, for 
example, effective against a number of diseases assodated with deregulated angiogenesis. 
espedally diseases caused by ocular neovascularisation. espedally retinopathies, such as 
diabetic retinopathy or age-related macula degeneration, psoriasis, haemangloblastoma. 
such as haemangioma, mesangial cell proliferative disorders, such as chronic or acute renal 
diseases, e.g. diabetic nephropathy, malignant nephrosderosis, thrombotic microangio- 
pathy syndromes or transplant rejection, or espedally inflammatory renal disease, such as 
glomeniionephritis. espedally mesangioproBferative gtomenitonephrftis, haemolytic-uraemic 
syndrome, diabetic nephropathy, hypertensive nephrosderosis, atheroma, arterial 
restenosis, autoimmune diseases, acute inflammation, fibrotic disorders (e.g. hepatk: 
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cirrhosis), diabetes, endometriosis, chronic asthma, arterial or post-transplantational 
atherosclerosis, neurodegenerative disorders and especially neoplastic diseases (solid 
tumours, but also leuoemias and other Hquid tumours", espedaily those expressing c^dt, 
KDR or flt-1), such as especially breast cancer, cancer of tiie colon, lung cancer (especially 
small-cell lung cancer), cancer of the prostate or KaposTs sarcoma. A compound of fonnula 
I (or an N-oxIde thereof) Inhbits the growth of tumours and Is espedaily suited to preventing 
the metastatic spread of tumours and the growtti of micrometastases. 

A compound of formula I can be administered alone or in combination witfi one or more 
otticr ttierapeutic agents, possible combination ttierapy taking ttie fomi of fixed combinati- 
ons or ttie administration of a compound of ttie invention and one or more ottier ttierapeutic 
agents being staggered or given independentiy of one anottier, or ttie conned admini- 
stration of fixed combinations and one or more ottier tfierapeutic agents. A oon^und of 
fonnula I can be^es or In addition be administered especially for tumor ttieiapy in com- 
bination wttti chemottierapy, radiottierapy, immunottierapy, surgical intenrantion, or a com- 
bination of ttiese. Long-tenn ttierapy is equally possible as fe adjuvant ttieiapy in ttie con- 
text of ottier treatment strategies, as descnl)ed above. Ottier possible treatments are ttiera- 
py to maintain ttie patienf s status after tumor regression, or even chemopreventive therapy, 
for example in patients at risk. 

Therapeutic agents for possible combination are espedaily one or more cytostatic or cyto- 
toxic compounds, for example a chemottierapeutic agent or several selected from ttie group 
comprising an inhibitor of polyamine biosynttiesis, an inhibitor of protein kinase, espedaOy 
of serine/ttireonine protein kinase, such as protein kinase C, or of tyrosine protein kinase, 
such as epidemial growtti factor receptor tyrosine kinase, a cytokine, a negative growtti re- 
gulator, such as TGF-B or IFN-6, an aromalase inhibitor, a dassk:al cytostatic, and an inhi- 
bitor of die interaction of an SH2 domain witii a phosphoryiated protein. 

A compound according to ttie invention is not only for ttie (prophylactic and preferably ttie- 
rapeutic) management of humans, but also for ttie treatment of otiier wann-bk)oded ani- 
mals, for example of commercially useful animals, for example rodents, such as mice, rab- 
bits or rats, or guinea-pigs. Such a compound may also be used as a reference standard fri 
ttie test systems described above to pemnit a comparison witti otifier compounds. 
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In general, the invention relates also to the use of a compound of formula I or a N-oxide 
thereof for the inh&ition of VEGF-receptor tyrosine activity, either In vitro or in vivo. 

A compound of formula i or a N-oxide thereof may also be used for diagnostic purposes, for 
example with tumors that have been obtained from warm-blooded animal 'Ytost^, especially 
humans, and inrq;)lanted Into mice to test them for decreases in growth after treatment with 
such a compound, in order to investigate their sensitivity to the said compound and thus to 
improve the detection and determination of possble therapeutic methods for neoplastic 
diseases in the original host 

With the groups of prefenred compounds of formula I and N-oxides thereof mentioned 
hereinafter, definitions of substituents from the general definitions mentioned hereinbefore 
may reasonably be used, for example, to replace more general definitions with more 
specific definitions or especially with definitions diaracterized as being preferred; 

Furthemiore, the invention relates to the use of a compound of formula I wherein the 
radicals and symbols have the meanings as defined at>ove, or a N-oxide or a 
pharmaceutically acceptable salt thereof for the preparation of a pharmaceutical product for 
the treatment of retinopathy or age-related macula degeneration. 

Furthermore, the invention relates to a method for the treatment of a neoplastic disease 
which responds to an inhibition of the VEGF-receptor tyrosine kinase activity, which 
comprises administering a compound of fomnula I or a N-oxide or a pharmaceutically 
acceptable salt ttiereof, wherein the radicals and symbols have ttie meanings as defined 
above, in a quantity effective against the said cfisease, to a wamvblooded animal requiring 
such treatment 

Furthermore, the invention relates to a method for the treatment of retinopatiiy or age- 
related macular degeneration, which comprises administering a compound of formula I or a 
N-oxide or a pharmaceutically acceptable salt tiiereof , wherein the radicals and symbols 
have the meanings as defined at)ove, In a quantity effective against said diseases, to a 
warm4>looded animal requiring such treatment 



wo 00/27820 PCT/EP99y08S45 

-18- 



The invention relates in particuiar to a compound of formula I, wherein 

WIsOorS: 

XisNRe; 

Y is CR8Ri(r(CH2)h wherein 

R9 and Rio are Independently of each other hydrogen or tower alkyi, and 

n Is an integer of from and Including 0 to and Including 3; or 
YisSOz; 
Ri is aryl; 

R2 is a mono- or bicydlc heteroaryi group comprising one or more ring nitrogen atoms with 
the exception that cannot represent 2-phthalimldyl. and in case of Y = SQ2 cannot 
represent 2,1 ,3-benzothiadlazol-4-yl; 

any of R3, R4, R5 and Re, independently of the other, is H or a substituent other than hy- 
drogen; and 

Rjand Ra, independently of each other, are 1^ or lower alkyi; 

with the exception of the compound of formula I wherein W is O. X is NRe, Y is CH2. Ri b 4- 

chlorophenyi, R2 is 2-pyridyl, Ra, R4, R5. R? and Rs are each H and Rs is chloro; 
or a N-oxide or a phamnaceutically acceptable salt thereof. 

Preferred are compounds of formula i, wherein 

WisOorS; 

XisNRa; 

Y is CHRsKCHa). wherein 

R9 is hydrogen or lower alkyi, and 

n is an integer of from and including 0 to and including 3; or 

Y is SO2; 
Ri is aryt; 

Ra is a mono- or bicydic heteroaryi group comprising one or more ring nitrogen atoms with 
the exception that R2 cannot represent 2-phthaiimldyt, and in case of Y = SOa cannot 
represent 2,1 ,3-benzothiadiazol-4-yl; 

any of Ra, R4, Rs and Re, independently of the other, is H or a substituent other than hy- 
drogen; and 

R7 and Ra, independently of each other, are H or tower alkyi; 



WO0Q/27S20 PCT/EP99/08545 



wHh the exception of the compound of formula I wherein W is O. X is NRa. Y is CH2, Ri is 4- 

chlorophenyl, R2 is 2-pyriclyl, R3, R^i Rg, R7 and Re are each H and R« is chloro; 
or a salt thereof. 

In paiticutar, preferred compounds of formula I are those in which 

Wis O or S; 

XisNRa; 

Y is CHRr<CH2)n wherein 

R9 Is H or lower alkyi, and 

nisOtoS; or 
YlsSQz; 

Ri is phenyl that is unsubsituted or substituted by up to three substituents selected from 
amino, mono- or disubstituted amino wherein the substituents are selected 
independently from lower aikyi, hydroxy-bwer alkyl. phenyt-lower alkyi, k>wer alkanoyi, 
benzoyl and substituted benzoyl wherein the phenyl radical is substituted by one or two 
substituents selected from nitro. amino, halogen, N-tower alkylamino, N.N-di-loweral* 
kylamino, hydroxy, cyano, cart)oxy, lower-alkoxycarbonyl, lower alkanoyi and carbamoyl, 
and phenyl-lower alkoxycarbonyi wherein the phenyl radical radical is substituted by one 
or two substituents selected from nitro, amino, halogen, N4ower alkylamino, N^N-di-tower 
alkyiamino, hydroxy, cyano, carboxy, lower-alkoxycartxxiyl, tower alkanoyi and 
carbamoyl; lower alkyl; substituted tower alkyi where up to three substituents are present 
independently selected from the group containing halogen, N-lower alkylamino, N,NKii- 
lower alkyiamino, N-lower aikanoylamino, hydroxy, cyano, carboxy, lower alkoxycart>onyl 
and phenyMower alkoxycarbonyi; hydroxy, lower alkoxy; phenyl-lower alkoxy; phenytoxy; 
halogen-lower alkoxy, lower alkanoytoxy; benzoyloxy; lower alkoxycart)onyk)xy; phenyl- 
lower alkoxycart)onyioxy; nitro; cyano; carboxy; lower alkoxycarbonyi; phenyi-iower 
alkoxycarbonyi; phenyloxycarbonyl; lower alkylcarbonyl; carbamoyl; Nnnono- or N,l^ - 
disubstituted carbamoyl that is substituted by one or two substituents independently 
selected from lower alkyl, phenyHower alkyl and hydroxy-lower alkyl, at the terminal 
nitrogen atom; amidino; guanidino; mercapto; suHo; lower alkytthio; phenylthio; phenyl- 
lower aOcyithio; lower alkytphenylthio; lower alkylsulfinyl; phenylsulfinyl; phenyi-kiwer 
alkylsutfinyl; lower alkylphenylsulfinyl; lower alkanesuifonyl; phenylsulfonyl; phenyl*lower 
alkytsuHonyl; lower alkylphenylsulfonyl; lower alkenyl; lower alkano^; hatogen-lower 
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alkylmercapto; halogen-lower alkylsulfonyl; dihydroxybora (-B(OH)^); and lower alkylene 
dioxy bound at acQacent C-atoms of the ring; 
Ra is irradazolyl, quinolyl, napWhyridlnyl, or a moiety of the fomiula lb or Ic 



rls0to2; 

A, B. D, and E are. independently of one another, N or CH, with the stipulation that not 

more than 2 of these radicais are N; preferably; and 

Q is lower alkyi, hydroxy, lower alkoxy, lowerlhioalkyl or halogen; 
any of R3, R4, R5 and Re, independently of the other, is H, fluorine or lower alkyI; and 
Rrand Rs, independently of each other, are H or lower alkyI; 
or a NK>xide or a phannaceuticaily acceptable salt thereof. 

More specif Icaliy, preference is given to a compound of fonmula i, wherein 

WIsO; 

X is NRe; 

Y Is CHRr(CH2)„ wherein 

R9 is H or methyl, and 

nis 0; 
orYis SO2; 

Ri is phenyl, naphthyi or 5,6,7,8-tetrahydronaphthyl which is in each case either 
unsubstituted or independently substituted by one or two substltuents selected from the 
group comprising halogen; lower alkyI; tower alkoxy; hydroxy; phenyl; phenoxy; hatogen- 
tower altoxy; halogen-lower alkyt lower alkoxycarbonyl; N-tower alkyI carbamoyl; tower 
alkylsulfinyl; lower alkanesulfonyl; and tower alkoxycarbonyl lower alkyI; 

R2 is imidazolyl, quinolyl, naphthyridnyl, 2-methyl-pyridin-4-yl, 3-pyridyl or 4-pyridyl; 

any of R3, R4. R5 and Re, independently of the other, are H, methyl or chloro; or 

Ra and R4 together represent methylene dioxy and R5 and Re, independently of the other, 
are H, methyl or chloro; and 

Rrand Rs, independently of each other, are H, fluorine or methyl; 

or a N-oxkle or a pharmaceutically acceptable salt thereof. 



A=B 



A=B 




(lb) 




wherein 
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Even more specifically, preference is given to a compound of formula I. wherein 

WIsO; 

XisNRa 

Y is CHRr{CH2)„ wherein 
R9 is Her methyl, and 

n s 0; 
orYisSOa; 

Ri is phenyl which Is either unsubstituted or independently substituted by one or two sub- 
stituents selected from the group comprising halogen; lower aOcyl; halogen-lower alkyi; 
lower ail^isulf inyl; and tower alkanesulfonyl; 

R2 is imidazolyl, quinolyl, naphftyridinyl, 2-methyl-pyridin-4-yl, 3-pyridyl or 4-pyridyl; 

any of R3, R4. Rs and Re, independently of the other, is H or methyl; and 

Rrand R0, independently of each other, are H or methyl; 

or a N-oxide or a phanmaceutically acceptable salt thereof. 

Mostly preferred are compounds of formula I wherein 

WisO; 

XisNRs 

y is CHRr(CH2)„ wherein 

R9 is H or methyl, and 

nisO; 
orVisSOz; 

Ri is phenyl which Is either unsubstituted or independently substituted by one or two sub- 
stituents selected from the group comprising halogen; lower alkyI; haiogen-lower aikyi; 
lower alkyisulfinyl; and lower alkanesulfonyl; 

R2 is imtelazolyt, quinolyt, 2Hiiethyl-pyridtn-4-yl or 4-pyridyl; 

any of R3, R4. Rs and Re, independently of the other, is H or methyl; and 

Rrand Ra, independently of each other, are H or methyl; 

or a salt thereof. 

Especially preferred are compounds of formula I wherein 
WisO; 
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Xis NRa; 
YISCH2; 

Rf Is phenyl, naphthyl or 5,6,7,8-t8trahydronaphthyl which Is in each case either 

unsubstituted or independently substituted by one or two substituents selected from the 
group comprising halogen; lower alkyi; lower alkoxy; hydroxy; phenyt; phenoxy; halogen- 
lower alkoxy; tower alkoxycarbonyl; N^ower alkyI carbamoyl; and lower alkoxycarfoonyl 
lower aikyl; 

R2 is 4-pyridyl; 

any of Ra, R4, R5 and Re. independently of the other, are H, methyl or chloro; or 

R3 and R4 together represent methylene dioxy and R5 and Re, independently of the other, 

are H, methyl or chloro; and 
Rrand Ra are H; 

or a ISKoxide or a phanDaceuticaliy acceptable salt thereof. 

More special preference is given to a compound of fonnula I such as is mentioned In the 
Examples below, or a phannaceutlcally acceptable salt thereof, especially a compound of 
the formula I or a salt thereof specifically mentioned in the Examples. 

High preference is given to a compound selected from . 

2-[(4-pyridyl)methyl]amlno-N-(4-trffluoromethylphenyl)benzamide; 

2-[(4-pyridyl)methyi]amino-N-(4-chlorophenyl)benzamkje; 

2-[(4-pyridyl)methylJamlno-N-(4-methylphenyl)benzamkle; 

2-[(4-pyrklyl)rnethyl]amino-N-(3-fluoro-4-methylphenyl)benzamide^ 

2-t(4-pyrklyt)methyOamino-N-(4-chloro-3-trifluoromethylphenyl)^^ 

2-I{4-pyridyf)methyl)amino-N-(3-chk)ro-5-trifluoromethylphenyl)benzamide; 

2-t(4-pyrklyl)methyOamino-N-(4-methylphenyl)-6-methylbenzamide;and 

2-t(4K|uinolyl)methyl]amlno-N-{4-chlorophenyObenzamide; 

or a phannaceutlcally acceptable sail thereof. 

Furthemnore, high preference is given to a compound selected from 
2-[(4-pyridyl)methyl]amino-AH3-fluoro-(4-trifluoromeft^^ 
2-[(4-pyridyi)methyt]amino-AH3henylbenzamide; 
2K(4-pyrkJyOmethyOamino-AH4-fluoro-3-(trifluoromethyl^^ 
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2-I(4-pyridyOmethyI]amino-AK3-fluoro-5-{t^ 

2-[(4-pyricfyOmethyl]amlno-AK3,5^trifhioiom 

2-[(4-pyridyl)methyl]an*lo-^H3,4-bis-<trifl 

2-H4i)yridyOmethylJamlno-AH3-metho3y-5H^ 

2-{(4i)yifcJyOmethy(Janm 

2^(4i>yrldyOnfBthy^^ 

2-[(4i9yridyOm^hyqan^ 

24(4i)yridyOmethyOamin^ 

2- {(4-pyrkjyOmethyflamiiK>-AK3^w 
2^(4ijyridyl)TOthy!}ami^ 
2^(4i)yridyOmethyOamin^ 
5-rnemoxy-2-((4i3yrkJyOm0thy^^ 

3- "»thy!-2-[(4-pyridyf)me^ 
4^ffluoio-2-[(4i)yiiclyOnr»thyOam 
2-f(4iiyridyl)rTOthyO^ 
2^(4-pyrWyl)methyllanMno-AK(3-m 
2^{4i>yrWyl)methyllamlno-M[(3-methyfsulpW 
2-[(4^)yridyl)m8thyl]an* 
2-[(4i}yridyl)methyl]amin(>-AK3<hlorophen^^ 
2-[(4-pyridyl)methyl]amlno-M(3-bromophenyl)ben2amide; 
2^(4i)yridyl)methyl]amino-A^{3-methylphenyl)ben2amj^ 
2^(4-pyridyl)methyl]amino-A^-(3-benzoytphenyl)ben2amide; 
2-[{4i)yridyt)methyllamino-M[3-<amlnocart)cnyOphen^ 
2-I(3-pyriclyOmethyl]afTiino-/V^3-(trifIuoromet^ 
2-I(4-quinoIinyl)methylJaniino-AH3KtrifluoiOT 
2-{(5K|ulndlnyl)methyQamirK>-f^{3<^ 
2-{(4^2-methyl)pyiidyl)meth^^ 

2-I(4-(1 ,2-dtriydio^K»o)pyridyl)^ 

2^(4-qubo8nyl)me%l]arnino-AK4^ 

2^(2Hrnklazolyl)methyl]arnin^ 

2-p-(4-pyridyl)8thyi>tfTdno-/^3-{tri^ 

2-{2-(3i3yridyl)ethyl]amino-/^3-6^^ 
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-mothyl-2-^3i)yTkiyl)ettTylJa^ 
2^(1-oxido-4-pyriclyOmethyOam^ and 
2i(4-pyiiclyOmethylJmeth^ 
2^(4iiyiklyOmethyllamino-AK4-chloro^ 
6Hfneftyl-2H(4-pyridyl)methyllahto 

6K*loio-24(4i)yridyl)methyl]amino-AH 

3.4-methylendloxy-^(4-pyridyl)methyl^ 

4,5Kiirnethyl-2-[(4-pyridyl)methyl]arrtno-AK4^ 

5K*loro-2-[(4-pyiidyl)methynamlno-AH4-rvpropylph 

2^{4-pyridyl)methynamino-AH4-ni)ropyfphenyObenzamide^ 

2^(4-pyridyl)methyOamlno-A^(74iydroxynaph%l)benzamid^ 

2-[(4-pyridyl)memyl]amlno-AK8-hydroxy-2HiaphthyOben^ 

4^loio-2H(4i)yridyOmethyllamino-AH4<hlorophenyl)benramW^ 

5-methyl-2^(4-pyrfdyl)fnethyllamlno-AA^ 

2'{(4i>yrkiyOmethyl]ainino-AH5,67»8-letr^^ 

2^(4-pyr!dyl)mB%llamino-AK4-biphenyl)ben2amide; 

5-chloro-2K(4-pyridyl)methyOamin<>-AH4-chloro^ 

2^(4-pyridyl)methyOamlrK>-AHnaphthyOben2afnide; 

2-[(4-pyridyI)methyl]amlno-A^(2-napthyl)ben2amide; 

2-[(4-pyridyl)methyl]amino-AH4-methoxyphenyl)ben2amide; 

2^<4i)yridyl)memyI]amlno-AK3-(trifluoromethoxy)phenyl]benzamld 

2-I(4i)yridyOmethyl]amlno-A^(4-methoxy-2Hiaphthyl)benzam 

2-[(4i>yridyl)methyllamliK)-AH34)romo-2Hriaphthyt)benM 

2-[(4i9yridyOmethyqanuno-/V<4-Cisoprc>poxycafbOT 

2-l(4i)yrkJyl)methyOarnlho-AH4-(trt^ 

2-t(4i)yrklyOmethyl]amfno-AK4<isopropy^ 

2-[(4-pyrWyOmethynamlno-AH3-chloro-^ 

2.t(4i>yridyl)methyl]amlno-AK2-methylphenyl)ber^ 

2^{4-pyridyOmethyOamino-AA[3-(methoxycarbonylmethyOphen^ 

2-[(4i)yridyOmethyl]amino-/^4-phenoxypheriyl)benzam^ 

or a pharmaceutically acceptable salt thereof. 
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A compound of the invention may be prepared by processes that, though not applied 
hitherto for the new compounds of the present invention, are l<nown per so, especially a 
process characterized in that 

a) for the synthesis of a compound of the f onrnuia I wherein X represents NRa, where Ra is 
hydrogen and Y represents CHRa-{CH2)n, each as indicated for a compound of formula I, 
and the remaining symbols Rn R2, R3, R4. R5 and Re are as defined for a compound of the 
formula I, an anriine derivative of the fonmula II 




(II) 



^8 

wherein W, Ri, R3, R*. R5, Re and Rrare as defined for a compound of the formula I, is 
reacted with a cart)onyl compound of the f onnula III 

RHCH2)„-C(R9)=0 (HI) 

wherein n, Rz and R» are as defined for a compound of the formula I In the presence of a 
reducing agent; or 

b) for the synthesis of a compound of the f omiula I wherein Y is SO2 and the remaining 
symbols Ri, R2, R3. R4, Rs, Re. R7, W and X are as defined for a compound of the fonnula I, 
an aniline derivative of the fonnula II as defined under process variants a) is reacted with an 
add of the formula IVa 

R2-Y-OH (IVa) 

or a reactive derivathre thereof; or with a compound of formula IVb, 



Rj-Y-HaP . (IVb) 
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wherein HaT is chloro, bromo or lodo; or 

c) for the synthesis of compounds of the fonnula I wherein X represents NRs, Y represents 
CRBRi(r(CH2)h and the remaining symt)ols Rt. Ra. R3, FU, Rs. Re. R7 and Rb are as defined 
for a compound of the fonnula l» a halogen derivative of the fomiuia V • 



(V) 



Re 

wherein Hal represents iocfine, bromine or chlorine and W, Ri. R3, R4, Rg, Re and R7 are as 
defined for a compound of the formula I, is reacted with an amine of the fomiuia VI 

Rr(CH2)n-C(R9)(R,o)-NHRe (VQ 

wherein n, R2, Rs, Rsand Rio are as defined for a compound of the fonnula I in the 
presence of an appropriate catalyst such as a palladium catalyst, for example as generated 
m situ Uom tris(dlbenzylideneacetone)-dlpaIladium[0] and 2,2'-bis(dlphenytphosphino)-1>1 - 
binaphthyl in an inert solvent such as toluene, in the presence of an aprotic base such as 
sodium f-butoxide or caesium carbonate, or a nickel catalyst, such as dlbromobis(bq)yridyl)- 
nickel[2] in a sovent such as isopropylmethyl ketone, or a copper catalyst such as 
copper(l)iodkie in a solvent such as dimethylfonnamide; 

d) for the synthesis of compounds of the fonnula I wherein X represents NRs, Y represents 
CH2, W is O, Be is 4-pyridyl, R7 and Re are each H and and Ri, R3, R4, R5 and Re are as 
defined for a compound of the fonnula I, a compound of formula VII 



Re 



So 
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wherein R3. R4, R5 and Re are as defined for a compound of the formula I and Rn is lower 
aikyi, is reacted with a compound f formula V!ll 

H2NR1 (VIII) 

wherein Ri is as defined for a compound of fomiula I in the presence of trimethylalumintum 
in an inert solvent, e.g. toluol; 

where the starting compounds defined in a), b), c) or d) may also be present with functional 
groups in protected form if necessary and/or in the form of salts, provided a salt-forming 
group is present and the reaction in salt form is possible; 

any protecting groups in a protected derivative of a compound of the formula i are removed; 

and, if so desired, an obtainable compound of formula I is converted into another compound 
of formula I or a N-oxide thereof, a free compound of formula I is converted into a salt, an 
obtainable salt of a compound of fonnula I is converted into the free compound or another 
salt, and/or a mixture of isomeric compounds of fonmula I is separated into the individual 
IsomerB. 

Detafled descriotion of the process variants: 

In the more detaUed description of the process below, Ri. R2, R3. R4. Rs. Re. R7, Re. Re. Rio. 
X, Y and W are as defined for compounds of formula 1 , unless othenvise indicated. 

Process a) (reductive allcylation) 

The cattonyt compound of the formula III may also be present in the fomi of reactive 
derivative; however, the free aldehyde or Icetone is preferred. 

Reactive derivatives of the compounds of fonmula III are, for example, con'esponding bi- 
sulfite adducts or espedally semiacetals* acetals, semiketals or ketals of compounds of 
fomnula 111 with alcohols, for example lower alkanols; or thioacetals or thioketals of com- 
pounds of formula III with mercaptans, for example lower alkanesulfides. 

The reductive alkylation is preferably carried out with hydrogenatibn in the presence of a 
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catalyst, especially a noble metal catalyst, such as platinum or especially palladium, which 
is preferably bonded to a carter material, such as carbon, or a heavy metal catalyst such 
as Raney nickel, at normal pressure or at pressures of from 0.1 to 10 MegaPascal (MPa). oi 
Witt) reduction by means of complex hydrides, such as borohydrides, espedaDy alkali metal 
cyanoborohydrfdes, for example sodium cyanoborohydride, in the presence of a suitable 
add. preferably relatively weak adds, such as lower alkanecarboxyUc adds, espedally 
acetic add. or a sulfonfc add. such as p-toluenesutfonic add; in customary solvents, for 
example akx>hois. such as methand or ettianoi, or ethers, for example cydic ethers, such 
as letrahydrofuran, in the presence or absence of water. 

Process b) (condensation) 

In this process the reagents introdudng the radical RjY- contain either a free sulfo group 
(fonnula IVa) or are In the fonn of a reactive derivative thereof, for example in the form of a 
derived activated ester or reactive anhydride, or in the fonn of a reactive cydic amide, or 
contafri the sulfo group In the fonn of a sulfonic add halkie (formula IVb). Reactive 
derivatives may also be fomned /n sftu. 

In formula IVb Hal' is preferably chlorine or bromine. The reaction is canied out In a suitable 
solvent, e.g. dichloromethane, e.g. at room temperature or the reflux temperature of the 
solvent, in the presence of a suitable amine. e.g. N-ethyWiisopropylamine, and optionally 4- 
dimethylaminopyridine. 

The amino group of compounds of fomnula II that participates in the reactton preferably is in 
free form, especially when the sulfonyl group reacting therewith is present In reactive form; 
it may. however, itself have been derivatised. for example by reactton with a phosphite, 
such as diethylchlorophosphite, 1,2-phenylene chlorophosphrte, ethyldichiorophosphlte. 
ethylene chtorophosphite or tetraethylpyropho^hite. A derivative of such a compound 
having an amino group is, for example, also a carbamic add halide or an isocyanate. the 
amino group that partidpates in the reaction being substituted by halocart)onyl. for example 
chlorocaribonyl, or modified In the form of an isocyanate group, respectively. 

The condensation of activated esters, reactive anhydrides or reactive cycGc amides with the 
oonresponcfing amines is customarily canried out in the presence of an anorganic base, such 
as an alkaline metal hydrogencarisonate of carbonate, or espedally an organic base, for 
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example sfmpietrHowerafl^iamines, for triethylanuneortrftjutytemine, or n of 

the above-mentioned organks t)ase$. If desired, a condensation agent is adcfitionally used, 
for exanq>le as described for free carboxyOc adds. 

The condensation is preferably carried out in an inert, aprotic, preferably anhydrous, solvent 
or solvent mixture, for example in a caf1x>xylic add amide, for example forniamWe or di- 
methylfomiamlde, a halogenated hydrocarbon, for example methylene chloride, carbon te- 
trachloride or chlorobenzene. a ketone, for example acetone, a cyclic ether, for example te- 
trahydrofuran or dioxane, an ester, for example ethyl acetate, or a nitrile, for exan^le aceto- 
nltrile, or in a mfacture thereof, as appropriate at reduced or elevated temperature, for exam- 
ple in a temperature range of from approximately -40** to approximately 4-1 (WC, preferably 
from approximately - W to approximately +70*C, and when arylsulfonyi esters are used 
also at approximately from +100* to +200*C, especially at temperatures of from W to 
30 ''C, and rf necessary under an inert gas atmo^here, for example a nitrogen or argon at- 
mosphere. 

Aqueous, for example alcoholic, solvents, for example ethanol, or aromatic solvents, for 
example benzene or toluene, may also be used. When alkali metal hydroxides are present 
as bases, acetone may also be added where appropriate. 

Process cWaminatton) 

The amination process is preferably carried out as an Ullmann type reaction using a copper 
catalyst, such as copper(0] or a copperp] compound such as copper[l]oxide, copperp}- 
bromide or copper(l]iodide in the presence of a suitable base (such as a metal cart>onate, 
for example potassium carbonate) to neutralise the add generated In the reaction. Thfe 
reaction is reviewed In Houben-Weyl "Methoden der Organlschen Chemie", Band 1 1/1 . 
page 32 ^3. 1958, In Organic Reacttons, Volume 14, page 19 - 24, 1965 and by J. LIndley 
(1984) in Tetrahedron, Volume 40, page 1433 - 1456. The amount of catalyst is typically in 
the range of 1 U> 20 mole percent The reactkm is canied out in an inert, aprotic solvent 
such as an ether (for example dimethoxyethane or dioxan) or an amkle (for example 
dimethytfomnamlde or ^ethylpynoDdone), under an inert atmosphere in the temperature 
range of 60-180^0. 
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An alternative amination process involves using a Group VIII element, where the metal core 
of the catalyst should be a zer<H^ent transition metai, such as palladium or nickel, which 
has the abSity to undergo oxidative addition to the Aiyl4ialogen bond. The zero valent slate 
of the metal may be generated In situ from the Mpq state. The catalyst complexes may 
include chelating Ggands, such as alkyi, aryl or heteroaryl derivatives of phoshtnes or 
biphosphlnes, imines or arsines. Prefened cataysts contain palladium or nickel. Examples 
of such catalysts indude panadlum[IIJchtoride. palladiumlHJacetate, tetrakis(tripheny|. 
phosphine)palladium[0] and nickeipQacetylacetonate. The metal catayst is typically in the 
range of 0.1 to 10 mole percent The chelating ligands may be either monodentate, as In 
the case for example of trialkyphosphines, such as tributylphosphine, triaryl phosphines, 
such as trKortfio-tolyl)phosph0ie, and triheteroaryl phosphines, such as trl-2-furyl- 
phosphine; or they may be bidentate such as in the case of at^-bisSdiphenylphosphino)- 
l.l-binaphthyi, 1,2-bis(diphenyiphosphino)ethane. 1,r-bls(diphenylphosph!no)ferrocene 
and 1-(/V,AWimethy|.amino)-1Mdicydohexylphosphino)bipheny^^ The supporting figand may 
be added may be complexed to the metal centre in the fonn of a metal complex prior to 
being added to the reaction mixture or may be added to the reactton mixture as a separate 
compound. The supporting ligand is typically present in the range 0.01 to 20 mole percent 
It is ofteri necessary to add a suitable base to the reaction mixture, such as a trialkylamine 
(for example dilsoprpylethylamine or 1,5-dla2abicydoI5,4,0]undeo-5-ene). a Group I alkaO 
metal alkoxide (for example potassium toitllai>^utoxkle) or carbonate (for example caesium 
carbonate) or potassium phosphate. The reaction Is typically canied out in an inert aprotfe 
solvent such as an ether (for example dimethoxyethane or dioxan) or an amide (for example 
dimethylfonnamkJe or /tffliethylpyrrolklone), under an inert atmosphere In the temperature 
rangeof 60-180^C. 



The amination is preferably carried out in an inert, aprotic. preferably anhydrous, solvent or 
solvent mixture, for example in a carboxyfic add amide, for example dimethylf omianude or 
dimethylacetamide, a cyclte ether, for example tetrahydrofuran or dioxane, or a nitrile, for 
example acetonitriie, or In a mbcture thereof, at an appropriate temperature, for example in a 
temperature range of from approximately 40"* to approximately ISO^'C, and if necessary 
under an inert gas atmosphere, for example a nitrogen or argon atmosphere. 

Process d) (amidatton) 
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In this process first a dimethyiaiuminium amide is prepared in situ from MssAI and an 
appropriate amine. Then the esters to be treated are added and the reaction is carried out 
at a temperature between 20 "C and 150 "XJ, preferably between 100 and 120 e.g. at 
1 lO^C, depending on the reactivity of the amide and the ester. In an inert sotvent fike 
benzene, toluene, xylene, tetrahydrofuian, CrCto alkanes, or a mixture thereof. 

N-Oxides can be obtained in a Icnown matter by reacting a compound of formula I with 
hydrogen peroxide or a peradd, e.g. 3-diloroperoxy-benzoic add. in an inert solvent, e.g. 
dichlOFomethane, at a temperature between -10 and -i- SSX, e.g. 0 X or room 
terrq}erature. 

Protgdir^g qrpups 

If one or more other functional groups, for example carboxy, hydroxy, amino, or mercapto, 
are or need to be protected in a compound of formulae II, III and^or IV, because they should 
not take part in the reaction, these are such groups as are usually used in the synthesis of 
peptide compounds, and also of cephalosporins and penidilins, as well as nudeic add 
derivatives and sugars. 

The protecting groups may already be present In precursors and should protect the func- 
tional groups concerned against unwanted secondary reactions, such as acylattons, etheri- 
ficattons, esterif icattons, oxkiations, solvolysis, and similar reacttons. It is a characteristic of 
protecting groups that they lend themselves readily, Le. without undesired secondary reao- 
tions, to removal, typicaOy by solvolysis, reduction, photolysis or also by enzyme activity, for 
example under conditk>ns analogous to physioiogical conditions, and that they are not pre- 
sent in the end-products.The spectafist knows, or can easily establish, which protecting 
groups are suitable with the reactions mentioned hereinabove and hereinafter. 

The protectton of such f unctiona] groups by such protecting groups, the protecting groups 
themselves, and their removal reactions are described for example In standard reference 
woiics, such as J. F. W. McOmIe, "Protective Groups in Organic Chemistry", Plenum Press, 
London and New York 1973, in T. W. Greene, 'Protective Groups in Organic Synthesis", 
Wiley. New York 1981, In The PeptWes"; Volume 3 (editors: E Gross and J. Meienhofer), 
Academic Press, London and New York 1981 , in 'Methoden der organischen Chemie" 
{Methods of organic chemistiyi, Houben Weyl, 4th editton. Volume 15/1, Georg Thieme 
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Vertag. Stuttgart 1974, in H.-D. Jakubke and H. Jescheit, "Aminosauren, Peptide. Proteine* 
(Amino adds, peptU^ proteins), Vertag Chemie, Weinheim, Oeerfield Beach, and Basel 
1982. and in Jodien Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und Derivate" 
{Chemistty of carbohydrates: monosacctiandes and derhmthfe^, Georg Thieme Verlag, 
Stuttgart 1974. 

Additionai process steos 

In the additional process steps, earned out as desired, functional groups of the starting 
compounds which should not take part in the reaction may be present in unprotected form 
or may be protected for example by one or more of the protecting groups mentioned here- 
inabove under ^protecting groups". The protecting groups are then wholly or partly removed 
according to one of the methods described there. 

Salts of a compound of formula I with a salt-fomiing group may be prepared vi a manner 
known perse. Acid addition salts of compounds of formula I may thus he obtained by 
treatment with an add or with a suitable anion exchange reagent. A salt with two add mo- 
lecules (for example a dihaiogenide of a compound of fomiula I) may also be converted into 
a salt with one add molecule per compound (for example a monohalogenkie); this may be 
done by heating to a melt, or for example by heating as a solid under a high vacuum at 
elevated temperature, for example from 130 to 170''C, one molecule of the add being ex* 
pelled per molecule of a compound of formula I. 

Salts can usually be converted to free compounds, e.g. by treating with suitable basic 
agents, for example with alkali metal carbonates, alkali metal hydrogencarbonates, or alkali 
metal hydroxides, typically potassium carbonate or sodium hydroxide. 

Stereoisomeric mixtures, e.g. mixtures of dtastereomers, can be separated into their corres- 
ponding isomers in a rnanner known perse by means of suitable separatkin methods. Dia- 
stereomerk: mixtures for example may be separated into their individual diastereomers by 
means of f ractk>nated crystallizatton, chromatographyt solvent distribution, and simfiar pro- 
cedures. This separatton may take place either at the level of a starting compourid or in a 
compound of fonmula I itself. EnantiomerB may be separated through the formation of da- 
stereomeric salts, for example by salt formation with an enantk)mer-pure chlral add, or by 
means of chromatography, for example by HPLC, using chromatography substrates with 
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chirai Ugands. 

A compound of formula 1, wherein W Is O, can be converted into the respective compound 
wherein W Is S, for example, by using an appropriate sulfur compound, e.g. using reaction 
with Lawesson's reagent (2,44)i8-(4-methoxyphenyt)2,4-dlthioxo-1,2,3,4-dithi^ 
in a halogenated carbon hydrate, such as dichioromethane, or an aprotic solvent, such as 
toluene or xylene, at temperatures from atKXJt 30 to reflux. 

A corrtpound of the formula I wherein any one or both of R7 and Rg is hydrogen and is part 
of a sulfonamide (Y is SO2) bond can be converted to the respective compound wherein R7 
md/or Rft is lower alkyl by reaction e.g. with a diazo lower allcyl compound, especially 
diazomethane, in an inert solvent, preferably in the presence of a noble metal catalyst, 
especblly in dispersed fonm, e.g. copper, or a noble metal salt, e.g. cupper(l)-chloride or 
copper(ll)-suifate. Also reaction with lower alkylhalogenides is pos^le, or with other leaving 
group canying lower all(anes, e.g. lower aikyi alcohols esterified by a strong organic sulfonic 
add, such as a lower alkane sulfonic acid (optionally substituted by halogen, such as 
f luoro), an aromatic sulfonic acid, for example unsubstituted or substituted benzene-sulfonic 
add, the substituents preferably being selected from lower alkyt, such as methyl, halogen, 
such as bromo, and/or nitro, e.g. esterified by methane sulfonic add, trimethane sulfonic 
add or p-toiuol sulfonic add. 

Also, in a compound of the fomnula 1 wherein Rs is hydrogen and Y is CR9Rio(CH2)n, the 
auction may be made with such alkylating agents. 

In both cases, the alkylation takes place espectaliy in aqueous solutton and/or in the pre- 
sence of polar solvents, typically akx)hols, for example methanol, ethanol, isopropanol, or 
ethylene glycol, ethers, typically dtoxane, amides, typically dimethylformamide, or phenols, 
typically phenol, and also under non-aqueous condittons, in non-polar solvents, typtcalty 
benzene and toluene, or in benzene/water emulsions, where applicable In the presence of 
addle or basic catalysts, for example leaches, typically sodium hydroxkie solutton. or in the 
presence of solid-phase catalysts, typically aluminium oxUe, that have been doped with 
hydrazine, in ethers, for example dtethyiether, generally at temperatures from about 0^*0 to 
the boiling temperature of the con^pondlng readton mixture, preferably between 20*0 and 
reflux temperature, if necessary under increased pressure, e.g. in a sealed tube, a tempe- 
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rature In excess of boiling point also being possible, and/or under inert gas. typically nitro- 
gen or argon. 

It should be emphasized that reactions analogous to the conversions mentioned in this 
chapter may also talce place at the level of appropriate intemiedta 

General process condrtions 

AU process steps described here can be canrled out under known reaction comfitions, pre- 
ferably under those specifically mentioned, in the absence of or usually in the presence of 
solvents or diluents, preferably such as are Inert to the reagents used and able to dissolve 
these, in the absence or presence of catalysts, condensing agents or neutrallsiing agents, 
for example Ion exchangers, typically cation exchangers, for example in the H+ fomi, de- 
pending on the type of reaction and/or reactants at reduced, normal, or elevated tempera- 
ture, for esQmple in the range from -1 <WC to about 1 90*0, preferably from about -80"C to 
about 1 50'C, for example at -80 to -GO'C, at room temperature, at - 20 to 40*C or at the boi- 
ling point of the solvent used, under atmospheric pressure or in a closed vessel, where ap- 
propriate under pressure, and/or in an Inert atmosphere, for example under argon or nitro- 
gen. 

Salts may be present In all starting compounds and transients. If these contain salt-f onning 
groups. Salts may also be present during the reaction of such compounds, provided the 
reaction is not thereby disturt>ed. 

At all reaction stages. Isomeric mixtures that occur can be separated into ttieir individual 
isomers, e.g. diastereomers or enantiomers, or into any mixtures of isomers, e.g. racemates 
or diastereomeric mixtures, typically as described under 'Additional process step^. 

In certain cases, typically in hydrogenation processes, it is possa>le to achieve stereose- 
lective reactions, allowing for example easier recovery of individual isomers. 

The solvents from which those can be selected which are suitable for ttie reaction in ques- 
tion include for example water, esters, typically lower allcyMower alkanoates, e.g diettiyl 
acetate, ettiers, typically aliphatic ethers, e.g. diethylether, or cyclic ethers, e.g. tetrahydro- 
furan, liquid aromatic hydlx)cait)ons, typically benzene or toluene, alcohols, typically metha- 
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nd, ethanol or 1- or2-propan I, nitriles. typically acatonitrile, halogenated hydrocarbons, 
typically dichloromethane. add amides, typically dimethylformamide. bases, typically hetero- 
cyclic nitrogen bases, e.g. pyridine, carboxySc acids, typically lower alkanecarboxyiic adds, 
e.g. acetic add, carboxyiic add anhydrides, fypically lower aOcane add anhydrides, e.g. ace- 
tic anhydride, cydic, linear, or branched hydrocarbons, typically cydohexane, hexane, or 
feopentane, or mixtures of these solvents, e.g. aqueous solutions, unless otherwise stated 
in the description of the process. Such solvent mixtures may also be used In processing, for 
example through chromatography or distribution. 

The invention relates also to those fonns of the process in which one starts from a com- 
pound obtainable at any stage as a transient and canies out the missing steps, or breaks 
off the process at any stage, or fomns a starting material under the reaction conditions, or 
uses said starting material in the form of a reactive derivative or salt, or produces a com- 
pound obtainable by means of the process according to the invention and processes the 
said compound in situ. In the prefen'ed embodiment, one starts from those starting materials 
which lead to the compounds described hereinabove as preferred, particulariy as especially 
preferred, primarily prefened. and/or preferred above ail. 

In the preferred embodiment, a compound of formula I is prepared accorcfing to or in analo- 
gy to the processes and process steps defined in the Examples. 

The compounds of fomiula I, indudirig their salts, are also obtainable in the form of hydra- 
tes, or their crystals can indude for example the solvent used for crysiaUization (i^esent as 
solvates). 

Phannaceutical preparations, methods, and uses 

The present invention relates also to phanmaceutical compositions that comprise a com- 
pound of fonnula I or a HoMb thereof as active ingredient and that can be used espedaOy 
in the treatment of the diseases mentioned at the beginning. Compositions for enteral 
administration, such as nasal, buccal, rectal or, especially, oral administration, and for par- 
enteral administration, such as Intravenous, Intramuscular or subcutaneous adrrUnlstration, 
to warnvblooded animals, e^dally humans, are espedally preferred. The compositions 
comprise the active ingredient alone or, preferably, together with a pharmaceutlcaily ac* 
ceptable carrier. The dosage of the active ingredient depends upon the disease to be tree- 
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ted and upon th spedes, its age, weight, and individual condition, the individual pharma- 
coldnetic data, and the mod of administration. 

The invention relates also to phamiaceutical compositions for use in a method for the pro- 
phylacttc or espedally therapeutic management of the human or animal txxiy, to a process 
for the preparation thereof (espedally In the fomi of compositions for the treatment of tu- 
mors) and fo a method of treating tunnor diseases, espedally those mentioned hereinabove. 

The invention relates also to processes and to the use of compounds of formula i or N- 
oxides thereof for the preparation of pharmaceutical preparations which comprise com- 
pounds of formula I or N-oxides thereof as active component (active ingredient). 

In the prefenred embodiment, a pharmaceutical preparation is suitable for administration to 
a warm-blooded animal, espedally humans or commerdally useful mammals suffering from 
a disease responsive to an inhibition of angiogenesis or of VEQF-receptor tyrosbie kinase, 
for example psoriasis or especially a neoplastic disease, and comprises an effective quanti- 
ty of a compound of fonmula 1 or N-oxides thereof for ttie inhibition of angiogenesis or of 
VEGF-receptor tyrosine Idnase. or a phannaceuticaily acceptable salt ttiereof, If salt-fonning 
groups are present, togettier with at least one phannaceuticaily acceptable canler. 

A pharmaceutical composition for the prophybcUc or espedally therapeutic management of 
neoplastic and other proliferative diseases of a warm-blooded animal, espedally a human 
or a commercially useful mammal requiring such treatment, espedally suffering from such a 
disease, comprising as active Ingredient In a quantity ttiat is prophyiactically or espedally 
therapeutically active against the said diseases a novel compound of formula I or N-oxides 
thereof, is likewise preferred. 

The pharmaceutical compositions comprise from approximately 1% to approximately 95% 
active ingredient, single-dose administration forms comprising in the preferred embodiment 
from approximately 20% to approximately 90% active ingredient and fomns that are not of 
single-dose type comprising in ttie prefenred embodiment from approximately 5% to approxi- 
mately 20% active ingredient Unit dose fonns are, for example, coated and uncoated tab- 
lets, ampoules, vials, suppositories, or capsules. Furttier dosage fonns are, for example. 
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Ointments, creants, pastes, foams, tinctures, lip-sticks, drops, sprays, dl^er^ons, etc. 
Examples are capsules containing from about 0.05 g to about 1 .0 g active Ingredient 

The pharmaceutical compositions of the present invention are prepared in a manner known 
perse, for example by means of conventional mixing, granulating, coating, dissolving or lyo- 
phinzing processes. 

Preference is given to the use of solutions of the active ingredient, and also suspensions or 
dispersions, especially isotonic aqueous solutions, dispersions or suspensions which, for 
example in the case of fyophtOzed compositions comprising the active ingredient alone or 
together with a carrier, for example mannitol, can be made up before use. The pharmaceu- 
tical compositions may be slerifized and/br may comprise exdpients, for example preserva- 
tives, stabilizers, wetting agents and/or emulsifiers, solublBzers, salts for regulating osmotic 
pressure and/or buffers and are prepared in a manner known perse^ for example by means 
of conventional dissolving and iyophifizmg processes. The said solutioris or suspensions 
may comprise viscosity-increasing agents, typically sodium carboxymethylceltulose, carbo- 
xymethylceltulose, dextran, poiyvinylpyrroOdone, or gelatins, or also solubilizers, e.g. Tween 
80* [poiyoxyethylene(20)sorbctan mono-oleate; trademaricof ICI Americas, Inc, USA). 

Suspensions in oil comprise as the oil component the vegetable, synthetic, or semi-synthe- 
tic oils custonmry for injection purposes. In respect of such, special mention may be made 
of liquid fatty add esters that contain as the acid component a tong-chained fatty add ha- 
ving from 8 to 22, especially from 12 to 22, carbon atoms, for example lauric acid, tridecyiic 
add, myrtstic add, pentadecyDc add, palmitic add, margaric add, stearic add, arachkSc 
add, behenic add or connesponding unsaturated adds, for example oleic add, elaidk: add, 
emdc add, brassidic add or finoleic add, if desired with the addition of antioxidants, for 
example vitamin E, ^-carotene or 3,5-dl-tert-butyl-4-hydroxytoluene. The alcohol component 
of these fatty add esters has a maximum of 6 cart>on atoms and is a monovalent or pdyva* 
lent, for example a mono-, di- or trivalent, alcohol, for example methanol, ethanol, propanol, 
butand or pentanol or the isomers thereof, but espedally glycol and gtycerol. As fatty add 
esters, therefore, the foDowing are mentioned: ethyl oleata, isopropyl myristate, isopropyt 
palmitate. 'LabrafH M 2375* (polyoxyethyiene gtycerol trioleate from Gattefossd, Paris), 
labrafn M 1944 CS* (unsaturated polyglycoUzed glycerides prepared by alooholyds of 
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apricot kem I oU and consisting of glycerides and polyethylene glycol ester; Qattefoss6, 
France), "Labrasol" (saturated polyglycolized glycerides prepared by alcoholysis of TCM 
and consisting of glycerides and polyethylene glycol ester; Qattefossd, France), and/or 
"IWglyol 812- (triglyceride of saturated fatly adds of chain length Cg to Cj from HQIs AG, 
Germany), but especially vegetable <as such as cottonseed oil, almond oO, ofive oil, castor 
oil, sesame oil, soybean oil and more espedally groundnut ofl. 

The manufacture of injectable preparations is usually canied out under sterile condftlons, as 
Is the filling, for example, into ampoules or vials, and the sealing of the containers. 

Phanrnaceutical compositions for oral administration can be obtained, for example, by com- 
bining the active Ingredient with one or more soDd canrlers, if desired granulating a resulting 
mbdure, and processing the mixture or granules, if desired or necessary, by the inclusion of 
additional exclpients, to f omi tablets or tablet cores. 

Suitable canlers are especially fillers, such as sugars, for example lactose, saccharose, 
mannitol or sorijitol, cellulose preparations, and/or calcium phosphates, for example trical- 
dum phosphate or calcium hydrogen phosphate, and also binders, such as starches, for 
example com, wheat, rice or potato starch, methylcellulose, hydroxypropyl methytceUulose, 
sodium carboxymethyloeiiulose. and/or polyvinylpynolidone, and/or, if desired, disintegra- 
tors, such as the above-mentioned starches, also carboxymethyl starch, crosslinked polyvi- 
nylpyrrolidone, alginic acid or a salt thereof, such as sodium alginate. Additional exdplents 
are especially flow conditioners and lubricants, for example silicic add, talc, stearic add or 
salts thereof, such as magnesium or caldum stearate, and/or polyethylene glycol, or deri- 
vatives thereof. 

Tablet cores can be provided with suitable, optionally enteric, coatings through the use of, 
intm'alla, concentrated sugar solutions which may comprise gum arable, talc, polyvinylpyr- 
rolidone, polyethylene glycol and/or titanium dioxide, or coating solutions in suitable organic 
solvents or solvent mbctures, or, for ttie preparation of enteric coatings, solutions of suitable 
celltdose preparations, such as acefylcellulose phttialate or hydrosTpropylmettiyl cellulose 
phttialate. Dyes or pigments may be added to the tablets or tablet coatings, for example for 
identification purposes or to indicate different doses of active ingrecBent 
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Phannaceutical compositions for oral administration also include hard capsules consisting 
of gelatin, and also soft sealed capsules consisting of gelatin and a plasticizer, such as gly- 
cerol or sorbitol. The hard capsules may contain the active Ingredient In the form of granu- 
les, for example in admixture with flliers, such as com starch, binders, and/or glidants, such 
as talc or magnesium stearate, and optionally stabilizers. In soft capsules, the active Ingre- 
dient is preferably dissolved or suspended in suitable liquid exdplents, such as fatty oOs, 
paraffin oil or liquid polyethylene glycols or fatty add esters of ethylene or propylene glycol, 
to which stabilizers and detergents, for example of the polyoxyethylene sorbitan fatty add 
ester type, may also be added. 

Phamnaoeutical compositions suitable for rectal administration are, for example, supposito- 
ries that consist of a combination of the active ingredient and a suppository base. Suitable 
suppository bases are, for example, natural or synthetic triglycerides, paraffin hydrocarbons, 
polyethylene glycols or higher aOcanols. 

For parenteral administration, aqueous solutions of an active ingredient in water-soluble 
fonn, for example of a water-soluble salt, or aqueous injection suspensions that contain 
viscositynncreasing substances, for example sodium carboxymethyicellulose, sorbitol and/or 
dextran, and, if desired. stabBbrers, are espedaiiy suitable. The active ingredient, optionalty 
together with exdpients, can also be in the form of a lyophilizate and can be made Into a 
solution before parenteral administration by the addition of suitable solvents. 

Solutions such as are used, for example, for parenteral administration can also be em- 
ployed as infusion solutions. 

Prefened preservatives are, for example, antioxidants, such as ascorbic add, or micro- 
biddes, such as sorbic add or benzoic add. 

The invention relates likewise to a process or a method for ttie treatment of one of the pa- 
thological conditions mentioned hereinabove, especially a disease which responds to an in- 
hibition of the VEGF-receptor tyrosine kinase or an inhibition of angiogenests, especially a 
corresponding neoplastic disease or ateo psoriasis. The compounds of formula I or N-oxides 
thereof can be administered as such or especially in the form of pharmaceuticai oompo- 
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sWons, prophylactically or therapeutically, preferably in an amount effective against the said 
diseases, to a wamrtlooded animal, for example a human, requiring such treatment In th 
case of an individual having a bodyweight of about 70 kg the daily dose administered Is 
from approximately 0.1 g to approximately 5 g, preferably from approximately 0.5 g to 
approximately 2 g, of a compound of the present Invention. 

The present invention relates especially also to the use of a compound of formula I, or a 
phamiaceutically acceptable salt thereof, espedally a compound of formula I or N-oxides 
thereof which is said to be preferred, or a phannaceutfcaily acceptable salt thereof, as such 
or In the fomn of a phamnaceuticai fomiulatlon with at least one phannaceuticaify acceptable 
carrier for the therapeutic and also prophylactic management of one or more of the 
diseases mentioned hereinabove, especially a neoplastic disease or also psoriasis, more 
especially if the disease responds to an inhbition of angiogenesis or an inhibition of VEGF- 
receptor tyrosine idnase. 

The present invention relates especially also to the use of a compound of formula I or N- 
oxides thereof, or a phamiaceutically acceptable salt thereof, espedaily a compound of 
formula I which is said to be preferred, or a phamiaceutically acceptable salt thereof, as 
such or in the fomi of a pharmaceutical formulation with at least one pharmaceutically 
acceptable carrier for the therapeutic and also prophylactic management of one or more of 
the diseases mentioned hereinabove, preferably a disease which responds to an inhibition 
of VEGF-receptor tyrosine kinase or an inhibitton of angk>genesis, especially a neoplasty 
disease or also psoriasis, more especially if the saM disease responds to an inhibltton of 
VEGF-receptor tyrosine kinase or angiogene^. 

The present invention relates especially also to the use of a compound of fomiula I or N- 
oxides thereof, or a pharmaceutically acceptable salt thereof, especially a compound of 
formula I which is said to be prefered, or a pharmaceuticaliy acceptable salt thereof, for the 
preparation of a pharmaceutical formulation for the therapeutic and also prophylactic mana- 
gement of one or more of the diseases mentioned hereinabove, especially a neoplastic 
disease or also psoriasis, more espedaily If the disease responds to an inhibition of VEQF- 
receptor tyrosme kinase or angiogenesis. 
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The preferred dose quantity, composition, and preparation of pharmaceutical formulations 
(medicines) which are to be used in each case are described above. 

Starting materials 

New starting materials and/or Intermediates, as well as processes for the preparation there- 
of, are Iflcewise the subject of this invention. In the preferred embodiment, such starting ma- 
terials are used and reaction concfitions so selected as to enable the prefened compounds 
to be obtained. 

Starting materials of the fonnula II, III, IVa, IVb. V, VI. Vli and Vlll are known, are 
commercially available, or can be synthesized in analogy to or according to methods that 
are known in the art 

For example, an aniline of ttie formula 11 can be prepared from a nitro compound of the 
fonnula IX, 




wherein Ri, R3 to R? and W have the meanings as given under fonmula I. 

The reduction preferably takes place In the presence of a suitable reducing agent, such as 
tin(ll) chlorkJe or hydrogen in the presence of an appropriate catalyst, such as Raney nickel 
(then preferably the hydrogen is used under pressure, e.g. between 2 and 20 bar) or PtOa, 
in an appropriate solvent, e.g. an alcohol, such as metiianol. The reaction temperature is 
preferably between 0 and 80 ''C, espedaliy 15 to 30 ^C. 



A nitro compound of the fonnula IX is accessa)le by reaction of an add of ttie fonnula X, 
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(X) 



wherein W is oxygen and R3 to Re are as defined above, or an activated derivative tliereof , 
is reacted with an amine of the formuia XI, 

HNR,R7 (XI) 

wherein Ri and R7 are as defined under formula I, e.g. in the presence of a coupling agent, 
such as dicydohexyicartxxlnmide, at a temperature t)etween 0 ^'C and 50 ^'C, preferably at 
room temperature. 



if required, W = O can be changed to W = S with Lawesson's agent, as described above for 
the analogous conversion of a compound of formula I with W = O Into one with W = S. 

It would also be possble to first reduce the nitro compound of the formula X to the corres- 
pohdbig aniline compound under reaction conditions analogous those for the reduction of 
nitro compounds of the formuia IX and then react the resulting aniline compound with the 
amino compound of formula XI under analogous conditions as decrlbed above. However, it 
may then be nesessary to protect the aniline amino group. 

An anthranilic acid derivative of the formula Vil is accesible through the reductive amination 
reaction of a compound of fomnuia Xll 




wherein R3, R4, Rs and Re are as defined for a compound of the fonnula i and Rn is lower 
alkyi or aryl, by first reacting the compound of fonnula Xll with 4-pyridine-carbaldehyde and 
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then w!th a reducing agent, e.g. sodium cyanotrihydrido-borate. in a one-step procedure in 
a lower alkanol, e.g. methanol, ethanol or propanol, at a temperature between 0 *C and 
50 '*C, e.g. at room temperature. 

The reaction sequence of first obtaining an imine starting from the amine of formula XII and 
then reducing it can also be accomplished In separate reaction steps. Reagents which can 
be used to add hydrogen to an Imine double bond Include borane in tetrahydrofuran, LJAiH4. 
NaBKU, sodium in ethanol and hydrogen in the presence of a catalyst 

All remaining starting materials of are known, capable of being prepared according to 
known processes, or commercially obtainable; in particular, they can be prepared using 
processes as described in the Examples. 

In the preparation of starting materials, existing functkmal groups which do not paitidpate in 
the reaction should. If necessary, be protected. Preferred protecting groups, their htroduc- 
tk>n and their removal are described under 'protecting goups* or in the Examples. 

Examples; 

The following Examples serve to illustrate the invention without limiting the invention in its 
scope. 

Temperatures are measured in degrees Celsius fC). Unless othenwise indicated, the 
reactbns take place at room temperature. 

PtBDaration of IntemnediatQs: 

1. Intermediate la : 2-Naro>A^(4i-trifluQfomflthylphanyl)hflnyflmirta 
A solution containing 2-niliobenzoyl chlonde (Ruka, Buchs, Switzerland) (1 .97 mL, 15 mmoQ 
and 4-dlmethy!aminopyrkfine (Ruka, Buchs, Switzerland) (10 mg) in dichtoromethane (10 mL) 
added to a stirred mixture of 4-aminobenzotrifluoride (Fluka, Buchs, Switzerland) (2.66 g, 16.5 
nvnoO and triethylamine (1.90 g, 18.8 mnx)l) In (ficWoromethane (100 mL) under an argon 
atmo^ere and the mixture is stirred for 16 hours at 25^C. The sttned mixture is then treated 
with a saturated aqueous solution of socfium hydrogen carbonate (50 mLj and then extracted 
with dichoromethane (2 x 50 nd.). The oomblned extracts are dried (Na2S04)» filtered and the 
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solvertt is evaporated Off UTKlerrBdiJc^ ciude product which is purified by 

colurnn chrornatography ori sIBca gel, eluert 10 -50% e^ 
corr^nd as a coiouiless aystaBine soU. 

Int^rrn^diate lb; 2-^itro*AH3-f luoro-(4-trffluoroniethyt)phenyl]berizaniide 
A soiution of 4-amirio-2-(iuorobefuotrffluorkle (Ruorochem, Derbyshire, England: 14-4 g. 75 
mmol) in ethyi acetate (1 50 mL) was added to a stirred solution of sodkim hydroxide (3.30 g, 
82,5 mmo!) in water, at room temperature. This stirred sohjfion was then treated dropwise over 
30 minutes with a solution of 2-nitrobenzoyf chloride (1 1 .0 mL, 82.5 mmol) in dry ethyi acetate 
(1 10 mL). The resulting mixture was then stirred overnight at ambient temperature. The mixture 
Is then extracted wHh ethyl acetate (3 X 100 mL). The cofTiblned e^ 
vrashed with water (2 X 100 mL), hydrochterte adid (2 X 100 mL rf^ 
saturated aqueous sodium hydrogen carbonate solution (2 x 1 00 mL) and saturated aqueous 
sodium chloride (1 x 1 00 mL), dried (Na2S04), fiftersd and the solvent is evaporated off under 
reduced pressure to yield the crude product which is purified by recrystalfisation from ethyl 
acetate-hexane to give the title compound as a colourless aystaifine sdid, m.p. 185 • 189°C. 

The following compounds are prepared analogously by utilising the appropriate amine (the 
supplier of which is e.g. Ruka or Aklrich, both Buchs. Switzertand, or mentioned In parenthe^): 
(1c)2-Nitro-AH4-chtorophenyi)benzamide, utilizing 4-chloroaniIine, 
(Id) 2-Nitro-AK4-methylphenyl)ben2amide, utilizing 4-methylannine, 
(1e)2-Nitro-AH3-fluoro-4-methylphenyl)benzam!de, utilizing 3-fluoro-4Hfnethylanlline (Rledei- 
de Haen, Seeize, Germany), 

(If) 2-Nitro-AH4-chloro-(3-trifluoromethyl)phenyl]benzamide, utilising 4-chloro-3- 
(trifluoromethyl)benzenamlne, 

(1g) 2-Nitro-AH3-chk>ro-(5-trffluoromethyl)phenyl]benzamide. utilizing 3-amlno-6-chloro- 
benzotrifluoride, prepared from 4-amino^3-chloro-5-nitrobenzotrifluoride (Maybridge 
Chemical Co. Ltd.) as desorOied In European Patent Application EP 0 516 297), 
(1h)2-4^itro-AH4-fluoro-(3-trifluoromethyl)phenyqbenzamkie, utilizing 4-fiuoro-3-(trifluon>- 
methyl)benzenamine, 

(11) 24slitro-AK3-fluoro-(5-trifluoromethyl)phenyl]benzamlde, utilizing 3-fluoro-5-trtfluoro- 
metiiyObenzenamlne (Ruorochem, Derbyshire, England), 
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(1D2-NitK>-AH3,5Kbls4rinuoromethyl)ph8nyOb8n utilizing 3,5-(blstiffluoromethyl) - 

benzenamine, 

(1k)2-hiftro-AK3.4-(bis-trifluoromethyl)phenyqben2amM utSizing 3,4-(blstrffluoromethyl) - 
benzenamine, 

(1k)2Nitro-/V{3-methoxy-(5-trifiuoi^^ utOizing 3-fnethoxy-5- 

(trifluoromethyObenzenamine, 

(1m) 2*Nitrc>-/V{3-(trifluoromethyl)phenyl]benzarni utilizing 3- 
(trifiuoromethyObenzenamlne. 

(1n)2-Nitro-AK3-(1.1-dimethyl)ethyl)phenyl]ben2amide, utilizing 3-feri4)utylaniline. 
(1o)2-Nrtro-AK3-cyanophenyl)benzamlde, utilizing 3-cyanobenzenamine, 
(1p)2-Nitro-M(3-m6thyithiophenyl)benzaRticie, utilizing 3-metiiyithiob6nzenamine, 
(1q) 2-^fitlo-A^(1-Qxo6thyl)arnino]pheny^ utiDzing 3-metbyltbiobenzenamine 

(Pfaltz and Bauer inc, ConnecScut, USA), 

(1r) 2-Naro-AH3{(aminocaiboriyl)anruno^^ utaising 3-anninophenylurea (Bayer 

Organica, t.everia^n, German^, 

(Is) 24sritiT>AH3-{dimethyiamino)phenyl]benzan^ utilising /V,AkGmethyl-1,3-benzenecSannin6, 
dihydnschlorlde (Lancaster Synthesis, l-ancashire, England), 

(1t) 5-Methoxy-2Hiitro-AH3Ktnfluoronrtethyf)phenyObe utilising 5-methoxy-2-nitrobenz)oyl 

chloride (which may be prepared as described by Sami Khan and LaMontagne, J. Med. Chem. 
1979;22:1005-1008, from 5-methoxy-2-nitroberizoic add) and 3-(trlfluoromethyl)benzenamine, 
(1u) 3-M6thyl-2-rutro-N{3-(trifluoromethyOphenyf^nzamM^^ utilisvig 3-methyl-2-nitrobenzoyl 
chloride (which may be prepared as descrbed by Edge ef a( J. Ch^ Soc. PerWn Trans. 1 
1982; 1701 -1714, fit)m3-methyl-2-nitroben2oicacK9 and 3-(trifluoro^ 
(1v) 4^Difluon>-2-^itro-/^3-(trifiuoit)inethyi)phenyl]benza^ utilising 4,5-difluon>2- 
nitrobenzoyi chloride prepared from 4,5<iifluoio-2-nitrobenzoic add as described in German 
Patent Application DE 3717904. 

(1w)2-Nltro-Aknethyi-AAf3-{trifIuoromethyl)phenyl]benzamide, utilizing ^knethyi-3- 
(trTfluoromethyl)benzenamine prepared as descrbed by Bert>aik et al, Monatshefte Chemie 
1976;107: 401 - 404, from 3-(trifluorometiiyl)benzenamlne, 

(1x) 2-Bromo-AH3KtriRuoron)ethyl)phenyl]benzarnide, utiGsing 2-bromobenzoyl chloride in Beudf 
2-nitroben2oyi chloride and 3-(trlfiuorom6thyl)benzenamine. 

Intemiediate Iv: 2-NitrD-AM(3-fnethvisulDhonvnDhenyl^benzamidQ 
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3-Chloroperoxyben20ic add (71.8 g of 55%, 229 mmd ) is added to a stirred mixture of 2- 
^rIt^o-M(3-methylthiophenyl)t)en2am^de (Intermediate 1p; 22.0 g, 76.3 mmol) In dldiloro- 
methane (1 L) at (fC. The resulting mbclure is then stinted at 35*C for 70 hours. The mixture 
is then washed sequentiaBy wilh aqueous sodium hydioxide (2 x 1 00 mL) and aqueous sodium 
ttiiosulphato (2 X 50 niL of 10%). The organic phase is (Med (N^ 
evapomted off under reduced pressure to yield the cmde product 
chromatography on silica gel, eluent 50% ethyl aoelate in hexane and recrystallised from 
dTsopropyi ether to give the titie compound as a cdourtess crystalline solid, m.p. 172 - 173"^. 

2.jDlsnnfidlita^ 2-Amino-AH4-trffluorom8thylphenyl)ben2amide 

A solution of intennediate 1a (1 .92 g, 6.1 9 mmol) In methanol (200 mL) is hydrogenated at 5 bar 

over Raney nickel (400 mg) at 21%. The calcuialed amount of hydrogen is tal^ up In 1 hour. 

The nruxture is then filtered and the solvem is evaporated off 

crude product vvhich is purified by recrystallisatio^ 

compound as a colourless crystalline solid, m.p. 160-161%. 

The following compounds are prepared analogously by utilising the appropriate amine: 
(2b)2-Amino-AH3-fluoro-4-(trifluoromethyl)phenyl]ben2amlde, m.p. 135 -137"C, utilising 
intennediate lb. 

(2c)2-Amino-AK4-chlorophenyl)ben2amide, m-p. of the hydrochloride salt 156-173%, 
ufiBsing intennediate la 

(2d) 2-Amino-AK4-methylphenyl)benzamlde, utiTising htermedate Id. 
(26)2-Amino-Af-(3-fluoro-4-methylphenyl)benzamide, m.p. 149-151%, utifising intennecfiate 
1e. 

(202-Ama^o-W^4-chloro-3-(trifluorDmethyOphenyl]benzamide, m.p. 148-150%, uGBsing 
^termediatelf. 

(2g) 2-Amino AH3-chloro-5-(trifluoromethyl)phenyl]benzamide, mjp. 174-175**C, utilising 
intermediate 1g. 

{2h) 2-Amino- AK4-fiuoro-3-(trifluoromethyl)phenyl]benzamide. m.p. 159-162%, utiBslng 
intermediate 1h. 

(2i) 2-Amino-N{3-fluoro-5-(trifluoromethyl)phenyl]benzamide. m.p. 142 -144%, utilising 
intermediate 1L 
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{2Q 2-Amino-/V^3,5-(bis4rifhJoromethyOphenyl]benzafnidet in.p. 192 - 193%» ufiMtg 
intermediate 1j. 

(2k) 2-Amino-AK3,4-(bia-trifluoromethyOphenyl]te utilising intennecfiate Ik. 

(2l)2-Ainino-AH3-m6thoxy<6KtrifIuoromethy^ 125-126%,utiDsnig 
intermedatB 1L 

(2m) 2-AnnBio-/^3Ktrffluoromethyl)phenyi]ben2afr^ m4>. 131-133 utiDsing intemnecDate 
1m. 

(2n) 2-Amino-/V{3-(1,l-dimethyl)ethyt)phenyl]benzamide. nup. 84 • 86 utSsing 
intennediale 1n. 

(2o) 2-Amino-A^(3-cyanophenyObenzamkl6, m.p. 161 -163^0, utflt^ng intemiediate 1o. 
(2p) 2*Amino-^(3Hnethylthk)phenyl)t)enzamkle, m.p. 88 - 90%, utiBsing Intemnediate 1p. 
(2q) 2nAnmo-/^3{(1 K}xoethyf)am]not)heriyl^ m.p. 1 32 • 1 34%, utaising 

intemnecBata 1q. 

(2r) 2*Amin(>-M{3H(anrdnocarbonyOamino]ph m.p. 187 - 189%, utffising 

intamnecfiate 1r. 

(2s) 2-Aniino-AK8-(dimethylamlrK>)ph8riyl^ m.p. 109 - 110%, utffising IntemiedialB 

1s. 

(2t) 2-Amino-5HTtethoxy-//{3Htrifluorom8thyi)phenyl]^^ m4>. 98 - 99 %, utiBsing 
Intemnecfiate It 

(2u) 2-Amino-3Hiiethyt-AK3^trifluoromethyi)phenyl]benz^ m.p. 103-108 %, utising 
intemiediatelu. 

(2v) 2-Amin(>4,5-difluoiD-AK3-(trifluoromethy^ m.p. 198 - 200 %, utSidng 

intemiediate 1v. 

(2w) 2-Amino-^-methyi-M'-{3-0rifluoromdthy^ m.p. 61 • 64%, utffising 

intemiecOate lw. 

Intemfiedlate 2x: 2-Amino-^(3-mefiiylsulphonyl)phenyQbenzamide 
Asotutkm of ffTtemiecfiate 1y (22.0 g. 68.7 mmoi) in methanol (1500 ml) is hydrogenatedat 
7bar over 10% paOadtum on catoon (1.0 g) at 22%. The calculated amount of hydrogen is 
taken up in 1 hour. The mixture is then filtered and the solvent is evaporated off under reduced 
pressire to yield the crude product whkii is purified by cotumn chromatography on sSica gel, 
eluent ethyl acetate and recrystalDsatton from dBsopropyl ether • hexane to give the title 
compound as a cokHiriess ciystalGne soSd, m4>. 190*193%. 
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(i) 2-{[(1 ,VDimethylethoxy)cart)onyllamino}-6-meth^^ add 
A stirred solution of 2*amino-6-methylbenzoic acid (9.90 g, 65.5 mmoOt triethylair^e (12.4 mU 
9.00 89.10 nrvnoi) faf) diy dlmefthytformamide (3(X> mL) under an argon atmosphere, is treated 
with cfi-H)utyl dicaitonate (19.44 g, 89.1 mmol) and stimed at 18^ for 18 hours. The solvent is 
evaporated off under reduced pressure to give a residue which is treated with aqueous cttric add 
solution (100 mL of 10%) and extracted with dichloromethane (2 x 100 mL). The combined 
extracts are dried (Na2S04), filtered and the solvent is evaporated off under reduced pressure to 
yield the product which is purified by column dvomatography on silica gel, ehient 5% methanol 
in dichloromethane and reoystailised from M)utylm0thyl eher-hexane to give the title compound 
as a colouriess ciystaBine solid. 

fii^ A^4>MethviDhBnvlV2>(rf 1 .1^fmethvlethoxv^carbon vnamtno\-6-methvlbenzamide 
Rrstly Aknethylmoipholine (6.15 mU 5.64 g, 55.8 mmol) and then C>(benzotriazoH-yI)- 
MA/,A/;Ar-tetramethyluronium hexafluorophosphate (10.15 g. 26.8 mmol) are added to a stin^ 
mixture of 2-([(1,1-dimethylethoxy)carbonyl]amino}-6-methylbenzolc add (5.60 g, 22.3 mmol) 
and p-toluidine 4.78 g, 44.6 mmoO in dry dimethylformamide (1 10 mL) under an argon atmo- 
sphere, and stirred at 18% for 16 hours. The solvent is evaporated o«f under redu^ pressure 
to give a residue witidt is treated with aqueous sodkim hydrogen carbonate solution (200 mLof 
1 0%) and extracted with dichloromethane (3 x 1 00 mL). The combined extracts are washed with 
aqueous dtric add solution (100 mL of 10%), dried (NaaSO*). fOtered and the solvent is evapo- 
rated off under reduced pressure to yield the crude product which is purified by column chroma- 
tography on silica gel, eluent 20% ethyl acetate in hexane, and recrystallised from fe/«)utyl- 
methyl ether-hexane to give the titie compound as a colourtess crystaifine sofid, aip* 250**C. 

(m g.Amino-A^4-methvlph envlV^ethvlban2amide, hvdrochteride 
A stirred solution of AK4-methylphenyl)-2-{I(1 .1-dimethylethoxy)carbonyIlantino)-6-methyl- 
benzamide (1.67 g, 4.90 mmol) in methanol (4 mL) under an argon atmosphere, is treated with 
a saturated solution of hydrogen chloride In dioxane (30 mL) and stirred at 1 8"C for 21 0 minutes. 
The solvent is evaporated off under reduced pressure to give the caide product which is purified 
by recrystalllsation from methanol - di-isopropyl ether to give the title compound as a colourtess 
aystaliine solid, m^): 21 7-220 "^C. 



Examples 
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Intermediate 2v: 2-Amino-M{(3-m8thytsulpMnyi)phenyqbenzamide 
A sdution of intermecfiate ^.(2^8 g, 10 mmol) in ethanol (100 mL) is added dropwise over 
30 min to a stirred sotution of sodium metaperiodate (2^ g, 10.5 mmol) mixed solvent (100 
ml of ethanol and 100 ml of H2O) at O^C. Hie mixture is stirred at 5^C for 17 hours and then 
diluted with water (600 mL) and extracted with dichloromethane (3 x 150 mL). The combined 
extracts are dried (Na2S04), ^ered and the solvent is evaporated off under reduced pressure to 
yield the crude product which is purified by column chromatography on silica gel, etuent ethyl 
acetate and reaystaOtsed from isopropanol - cfisopropylether to give the title compound as a 
coiourtess crystalline so6d. m^. 1 17 - 121%. 

Intermediate 2r 2-Amino Atf4-M.1-dimethvt)ethvnohenvnbenzamide 
A solution of 4-fe/fbutylaniline (9.00 g, 60.3 mmol) in dimethylfonmamtde (20 mL) is added 
to a stinred solution of isatoic anhydride (9.75 g, 60 mmol) in dimethytformamide (80 mL) at 
lOO'^C. The mixture is stirred at 1 00% for 4 hours. The solvent is then evaporated off under 
reduced pressure to give a residue which Is cfissolved n ethyl acetate (300 mL) and wa^ed with 
saturated aqueous ammonium chloride solution. The solution is dried (Na2S04), filtered and the 
solvent is evaporated off under reduced pressure to yieU the product which is purified by column 
chromatography on ^ca gel, eluent 1 0% ethyl acetate in hexane and recrystaOised from t- 
butyimethyl ether-cydohexane to give the titie compound as a coiourtess crystalline soQd. rap. 
132-134%. 

The foQowing compounds are prepared analogously by utilising the appropriate antine: 

(2aa) 2-Amino-/V-(3-chlorophenyl)benzamide, m.p. 136 * 137%, ufilizlng 3-chloroanifine; 
(2ab) 2-Amino-AK3-bromophenyl)benzamide, m.p. 150 - 153%, utilizing 3-bromoanillne; 
(2ac) 2-Amlno-AI^(3-methylphenyl)benzamide, m.p. 115-1 1/*C, utilizing 3-methylaniline; 
(2ad) 2*Amlno-AH34)enzoylphenyl)benzamide, as a yellow oa. utiliztng (3-aminophenyl)- 
phenylmethanone; 

(2ae) 2-Amino-N4(3-aminocart>onyOphenyqbenzam{de, utilizing 3-aminobenzamide. 
Intermediate 2af ; 2-Amino-AK4-methyiphenyl)-6-methylbenzamide 
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Examplel : 24(4-Pyridyl)methyllamino-AK4Htrifluo 

Sodium cyanoborohydride (0.80 g of 90%, 1 1 .5 mmol) is added in portions over 30 minutes 
to a stirred mixture of acetic add (0.15 mL), 4-pyridinecarboxaldehyde (1.00 g, 3.57 mmol) 
and intermediate 2a (1 .00 g, 3.57 mmol) in methanol (15 mL) at 25^ under an argon 
atmosphere. The mixture is stinedfor 16 hours, diluted with dichloromethane (100 mL) and 
treated with a saturated aqueous solution of sodium hydrogen cait)onate (50 mL). The mixture is 
stinBd for an additional 5 min and then extracted with dichoromethane (3 x 50 mL). The 
comUned extracts are dried (Na2S04), filtered and the solvent is eva^^ 
pressure to yield the cnjde product that Is purified by column chromatography on sica gel, 
ehient 33% ethyl acetate In hexane, and recrystaifised from 2-propanol - hexane to give the title 
compound as a coiourless crystalline solid, m.p. 171-175^0 and having the following physical 
characteristics: ^H-NMR (DMSCMle) d 4.49 (d, J = 6.1 Hz, 2H), 6.56 (d. J = 8.4 Hz, 1H), 6.66 (t, J 
= 8.5 Hz, 1H). 7.26 (t, J = 8.4 Hz, 1H), 7.33 (d, J = 5.9 Hz. 2H). 7.71 (d, J = 8.5 Hz, 2H), 7.72 
(m, 1H). 7.90 (t, J = 6.1 Hz. 1H), 7.96 (d, J = 8.5 Hz. 2H). 8.49 (d, J ^ 5.9 Hz. 2H) and 10.46 (s. 
1H). 

The following compounds are prepared analogousiy by utilising the appropriate amine: 

Example 2 : 2^(4-Pyridyl)methyQamino-/^[3-fluoro-(4-trifluoromethyl)phen^^ m.p. 
1 62 - 1 64''C, utiHsing intemnediate 2b. 

Examole 3 : 2-[{4-Pyridyl)methyQamino-A4>henyibenzamide, m.p. 160-161 *C, ut!Bsing2- 
aminobenzanffide. 

Example 4 : 2-I(4-Pyridyl)methynamino-NK4-chlorophenyl)benzarnlde, m.p. 134-139 **C, 
utffising intermediate 2c. 

Example 5 : 2-t(4-Pyrldyl)methyl]amino-AK4-methylphenyl)benzamlde. utilising intermecfiate 
2d. 



Example 6 : 2^(4-Pyrklyl)methyllamino-AK3-fIuorD-4-methylphenyl)benzamide is prepared 
utiiising htennediate 2e. FoBowhg purification by chromatography (^llca gel, eluent 33% ethyl 
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acetate in hexane), the base Is dissolved in ethyl acetate and treated with a solutton of hydrogen 
chlofide in dichioromethane. The precollated product is fOtered off and reoystalfized from 
dichioromethane-hexane to afford the dihydrocHoride salt, rap. 1 16 - 124 **& 

Example 7 : 2^(4-PyridyOrTiethynarn!no-AK4<hloit>-3.(trffluoronr)ethy^ m.p. 
162 - 172^0, utifising intermediate 2f. 

Examoie 8 : 24f44^rMvOmethyilanrinO"AK3-chtoro^tf^ m.p. 
190 - 194%, utaising intemnediate 2g. 

Example 9 : 24(4-PyTidyl)methyl]amino-AK44luoro-3KtrifluoromethyOphenynbenrarni^ mjp. 
183 - 185''C, utifising intermecSate 2h. 

^nffi!eJO:24(4-Pyridyl)methyOamino-AH34Iuoro-5HW^^ 
m.p. 1 96 - 1 97^C, utilising intermediate 21. 

cyam piftii* 2H(4-Pyridyl)methyl]ainino-AK3,5Kblstrlf luoromsthyOphe^^ ntp, 
180 - 18S°C, utilising intermedata 2|. 

Exampte12: 2H(4-Pyridyl)methyl]amino-AH3,4Kbistrmuoromethyt)pheny^ utOjsing 
intermediate 2k. 

Examoie 13: 2H(4-PyTidyl)methyllamino.AK3-methoxy.5-(trifluoromethyl)phenyq^ 
m.p. 1 34 - 1 36^C, utifeing oiteimecfiate 2L 

Example 14: 2H(4.Pyridyl)me*TylJamfrK)-N^ ntp. 157 - 

1 BB'Xi, utifising Intermediate 2m. 

E«mE!fiJ£2K{44»yridyOTnethyl}^ '*44- 
1 47*C, utfllsing Intermediale 2n. 

utaising Intermediate 2o. 
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Examote 17: 2<(4-PyrklyOme1hylJamh m.p. 138 - 142°C, 

utilising intermecfiata 2p. 

Pipi T^ fiift ; 2^{44>ylidy0^nethyl]an^ m.p. 157 - 158«C, 

utifising intermeGfiate 2q. 

Example 19: 24(4-PyTklyl)methyl^^ ^P* 
200 - 202''C, utilising inteimediate 2r. 

Exampte2Q: 2^(4-Pyridyl)methylIaInino-^H "™-P- 152 - 

154"^, utiBsing intermediata 2s. 

Example 21: 5-Methoxy-2H(4i>yri(lyOmethyOamino-/^lr^ m.p. 
175 - 178%, utOising fnterniecfiate 2L 

Example 22: 34^ethyl-2H(4i3yrkiyl)n^ «s 
prepared uKfiang Mennediata 2u. FbUovring purification by column chromatDgraphy (silica gel, 
eluenc 33% hexane in ethyl acetate) the base isdtesolved in ethyi acetate and treated with a 
soiution of hydrogen chlorWe in dchloromethane. The precipitated product is filtered off and 
recrystalfized from ethyi acetate to afford the dihydrochloiide salt, m4>, 94 - 98*^0 . 

Exampie23: 4,5-Difluoro-24(4i)yrkiyOmethyllamino-AM^ 
m.p. 175 - 178*^. uBfisIng intermediate 2v. 

Example 24: 2H(4-Pyridyl)methyllamino-N^thyi-AH3KtrifiuorOT m.p. 
127 - 128%, utising intonnedialB 2«f. 

Example 25: 24(4-Pvrldvl)methyilamino-AH(3-rnethyisulphonyl)phenyi]benzamlde. m.p. 178 
- 184%, utilising intemnecfiate 2x. 

Example 26: 24(4>Pvridvl)methyllamino-AK(3-rnethytsulphinylphenytlben nup. 175- 
178**C. ut'tising intermecRata 2y. 
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Example 27: 2^{4r4W0methy!lainl^ m.p. 168 - 

17CfC, utffising intermecSate 2z. 

Example 28 : 2H(4-Pyrkiyl)memylJamino-AH8<htoro^^ m.p. 131 -133 "C, 

utifising intemnediale 2aa 

Example 29 : 2H(4.Pyrkjyl)methyl]amino-A^(3-bromophenyl)benzaml m.p. 156 - 159 **C. 
utffising intemnecfiate 2ab. 

P^m piftaor 2H(4-Pyrldyl)methyOamino-/V-(3Hnriethythe^^ m.p. 139-140 X 

utBlsing intemtediate 2ac. 

p^ pmpift ai' 2K(4-PyridyOm8my!larriirK)-AK3-benzoyIphen m.p. 168 - 169 ^C, 

utffising tntemiecfiate 2ad. 

Example 32 : 2^(4-PyridyOm8thyl]amino-AK3-(antfnocart)on^ m.p- 195 - 

203 utilising Intemnediate 2ae. 

^fl!Bla^:2K(4-Pyridyl)mettiyllamino-AK4-ine^^ m.p. 162- 

1 63 ^C, utilising interniecfiate 2al. 

The foDowing compounds are prepared by a method analogous to that descrft)ed in Example 14, 
by utilising the appropriate aidehyde: 

Example 34: 2^(34>yiidyDmethyllaniino-AH3^ m.p. 140 - 

142%, uti&sing 3-pyridinecartK)xaldehyde. 

QamB!eJ£2H(4-Quinoiinyl)methyIl^^ ' 
193%, utffising 4<)uinolinecafboxald8hyde. 
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Exampte 36: 24fSQuirT0linvt)methvltemin(>-Atf3-^^ m.p. 176 - 

1 78%, utilising 5-quinofinecarboxaidehyde prepared as described by Wommack etai, 
JiletChem. 1969;6: 243-245. from S^maioquino&ie. 

Example 37: 24(4-^-Methyl)pyiidyi)methy^^ m.p. 
146 • 147%, utilising 2-methyM-pyridinecarboxaidehyde prepared as described by Boehm et 
al, J. Med. Chem. 1996;39:3929-3937 from 2-nYethyi-4-cyanopyri<fine, which was in turn 
prepared by the method of Ashtmori etai, Chem. Phami. BulL 1990;38:2446-2458 from 2- 
methyipyridine-1 -oxide. 

Example 38: 2-[(4-(1 ^•€ihydf>2-03a))pyridyl)methyqamino-/^3-(trif!uorom 

benzamide, m.p. 183 - 185%. utiRs^ i;2-dihydro-2-oxo-4-pyridinecari3oxaldehyde prepared 

as described by Ren. Sakai and Nakanishi, J. Amer. Chem. Soa 1 997;1 1 9:361 9-3620 from 2* 

hydroxy-4-methytpyridine. 

Example 39: 2-{(4-Quinolinyi)methyl]amino-/^4^oropheriyi)benzamkie. m.p. 178 * 209%. is 
prepared by a method analogous to that descrft>ed in Example 4, by utffising 4-quHioline- 
carboxaldehyde . 

Example 40: 2-ff2-lmkia20lvnmethvnam!no-AM4^lorophenvto m.p. 181 - 184%. is 

prepared by a method analogous to that desaOied in Example 4. by utOi^g 1 H4midazole-2- 
carboxaldehyde. 

Example 41: 2^2K44'yTkiy06thyl]arnino-/^3-(trifluoromethyl)pheny^ 
4*Pyridineethanamtne (Maybridge Cherrteal Co. Cornwall. England; 0.31 g. 2.5 mmol) is 
added to a stirred mixture of 2-bronfKHN{3-(trifluoromethyl)phenyl]benzamide (intennediate 
ix; 1 .72 g, 5 rnrnoQ. powdered potasshjm carbonate (0.35 g. 2.5 mmoQ and oopp^ 
(Ruka, Buchs. Switzeriand; 0.48 g, 2.5 mmoQ in dimethylfonmamide (10 mL). The resulting 
mbcture Is then purged with argon and subsequently heated at 160% under an argon 
atmosphere for 1 5 hours. The mixture is cooled, treated with water (1 00 ml^ and extracted with 
ethyt acetate (3 x 80 mL). The combined extracts are washesdwith an aqueous solution of 
ammonia (2 x 10%), dried (Na2S04). filtered and the solvent is evaporated off under rectoed 
pressure to yield the cmde product which ts purified by column chromatography on sflica gel. 
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efuent 50% ettiyt acetate in hexane and reoystalfeed from ethyl acetale - hexane to give the title 
oompound as a oolouiless crystalline eoOd, ntp. 151-152fC. 

The f oOowing compounds are prepared by a method analogous to tfiat descrft)ed in Example 41 , 
by utifising the appropriate amme: 

Example 42: 2H2-<34»yridyI)ethyOamino-AK3^trifluoromemy^ m.p. 102 - 

103%, utilising 3i)yridlneethanamine (Maybridge Chemical Co» Cornwall, England). 

Example 43: 2<{1-Methyl-2K3i>yikJyqethyl]amino-AH3-(^^ 

utilising 1-(3-pyridyl)-2-propyiamine prepared as descAed by in J. Amer. Chem. So& 

19g7;119:3619-362a 

Example 44: 2^(1<^ddo-4i>yreiyOn[iethylJamino-AK3^ 

a-Chloroperoxybenzoic add (2.06 g of 70%, 8.4 mmol ) is added to a stirred mbcture of 2-{(4- 
pyiklyl)methyl]amino-A43Ktrifluoromethy^ (Example 1 4; 1 .86 g, 5 mmol) In 

dichloromethane (50 mL) at (fC. The resulting mixture is then stined at room temperature 
for 15 houre. The mixture is cfiluted with dichloromethane (100 mL) and washed sequentially 
with aqueous socfium hydroxide (2 x 1 00 mL) and aqueous sodium thiosutphate (2 x 50 mL of 
10%). The organic phase is dried (Na2S04), ffltered and the solvent is evaporated off under 
reduced pressure to yieW the cnide product which is purified by column chromatography on 
siGca gel, eluent 20% ethanoi in ethyl acetate, and reaystalDsed from ethyl acetate - hexane to 
give the title compound as a ooloufless crystalne soCd. m.p. 181 • 184%. 

^IDBlftia 2-{(4Pyridyl)methyllmethylamtt^ 

Sodium cyanoborohydride (0.55g, 14.1 mmol) is added to a stined mixture of paraform- 
aldehyde (0.82 g. 27.3 mmol) and 2^(4-pyridyl)methyi]amino-AH3KtrifluoromethyOpheny^ 
benzamide (Example 14; 1.03 g, 2.78 mmol) in tetrahydrofuran (30 mL) at 20*^0 under an 
argon atmosphere. The resulting mixture is then treated dropwise witti trifluoroacetic add 
(1 5 mL) and stirred at room temperature for 20 hours. The mixture diluted with ice^oid 
aqueous sodium hydroxide (100 mL of 5M) and extracted with cfichloromethane (3 x 100 mL). 
The organic phase is dried (NaaSO^), fltarsd and the solvent is evaporated off under reduced 
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pressure to yield the crude product which is purified by column chromatography on sOca gel, 
eluent ethyl acetate, to give the title compound as a colourless crystalline solid. 

asamclajfi; 2^(4-Pyridyl)meti^^^ 

0.75 ml Trimethyialuminium (2M in toluene) Is added to a suspension of 266 mg 4-chloro-1- 
naphthyiamlne in 1 mL toluene. After 10 minutes a cold solution of 242 mg methyl N-(4- 
pyridylmethyl)^thranilate in 2 mL toluene is added. The mixture is stinred for 1 hour at 
room temperature and for 1 hour under reflux. After cooling to room temperature saturated 
NaHCQs solution is added and the mixture extracted with ethyl acetate. The extract is 
washed with water and saturated sodium chloride solution and concentrated. The residue is 
ciystaiUzed with ethyl acetate to give the title compound as a solid with rap. 1 37 ""C. 

Stage 46.1: N-(4-pyridylmethyl)-anthranilate 

3 mL Acetic add and 8.6 g 4-pyridinecarbaldehyde are added to a solution of 7.5 g methyl 
anthranilate in 300 mL methanoL The mixture is stiaed for 12 hours under nitrogen 
atmosphere at room temperature. 5.7 g Sodium cyanotrihydridoborate (85%) Is added and 
the mixture is stirred for 3 hours at room temperature. Additional 1.14 g sodium 
cyanotnhydridot>orate (85%) is added and the mixture is stirred for 12 hours at room 
temperature. The solvent is evaporated and the residue dissolved in ethyl acetate and 
washed with saturated NaHCOa solution and saturated sodium chloride solution. The 
organic extract is concentrated and purified with hexane/ethyl acetate (1:1) on silica gel to 
yield methyl N-(4-pyridylmethyl)-anthranilate with m.p. 86 "C. 

Examples 47 > 72 

The compounds of Examples 47 - 72 were prepared in an analogous manner by reductive 
amination followed by amidation with an amine and trimethylaluminium as described in 
Example 46. The used anthranilic esters are commerdally available or are described below. 

Synthesis of the starting material for Example 47: 

2-Methyl-6-nitrobenzolc acid is reacted with trimethylsilyldiazwnethane to yield methyl 2- 
methyi-6-nitrobenzoata with m.p. 44-45*" (Chem. Phanm. Bull., Vol. 29, 1475 (1981)). Methyl 
2-methyl-6-nitrobenzoate is hydrogenated in methanol in the presence of palladium, 10% 
on carbon powder, at room temperature and atmospheric pressure to give methyl 2-methyl- 
6-aminobenzoate. 
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Synthesis of the starting material for Example 48: 

2-Amino-6-chforob8n2oic add is reacted with trf methylsilyldlazomethane to yIeU methyl 2- 
amino-6-chlorobenzoate ( Chem. Phami. Bull. VoL 29, 1475 (1981)). 

Synthesis of the starting material for Example 49: 

3,4-Methylenedloxy-6-nitrobenzaidehyde is converted to methyl 3,4-m6thyfenedioxy- 
6-nitrobenzoate in methanol in the presence of sodium cyanide and manganese cfioxkle 
(Synthetic Commun.. 2Z(7). 1281-1283 (1997)). Methyl 3,4Hrnethylenedloxy-6Hfiitrobenzoate 
is hydrogenated in ethand in the presence of palladium, 10% on carbon powder, at room 
temperature and atnK>spherlc pressure to give methyl 3,4-methytenedioxy-6^amino- 
benzoate. 

Synthesis of the starting material for Example 50: 

0.41 g Sodium nitrite in water is added to 1 g 4,5-dimethyt*2-nitn>anfline in 3 mL cone. HCI 
and stirred for 1 hour at -t^'C. This solution is added to a mixture of 0.67 g copper (I) 
cyanide, 0.98 g sodium cyanide, 0.32 g sodium carbonate, 25 mL of water and 3 mL 
toluene. The mixture is stirred for 12 hours at room temperature and worked up to give 
0.45 g 4,5-dimethyl-2-nitrobenzonitriie. 4,5-Dimethyl-2-n!trobenzonitrile is reduced with Iron 
powder in acetic add to yield 4,5-dimethyl-2-aminobenzonitTile. 4,5-Dimethy»-2- 
aminobenzonitrile is heated at reflux for 12 hours in cone. HCi to give 4,5-dimethyt-2- 
aminobenzoic add. 4,5-Dimethyl-2-aminobenzoic acid is reacted with trimethylsiiyl- 
diazomethane to yield methyl 4,5-dimethyl-2*aminobenzoate (Chem. Phamn. Bull. VoL 29, 
1475(1981)). 

Table1:ExamDiBs47>72 

The following compounds are compounds of formula I wherein W is O, X Is NH, Y is CHa, Ra 
is 4-pyridyl; Re and Rr are H. 



Ex. 


Ri 


Rj 


R4 


Rs 


mp. 


47 


4-chlorophenyl 


methyl 


H 


H 


190 


48 


4^torophenyt 


chioro 


H 


H 


183-185 


49 


4^lorophenyl 


H 


-O-CHj-O- 




50 


4-chlon)phenyl 


H 


melhyl 


methyl 
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51 


4-n-propytphenyl 


H . 


chloro 


H 




52 


4-n-propytph6nyl 


H 


H 


H 




53 


7-hydroxynaphthyi 


H 


H 


H 




54 


8-hydroxy-2- 
naphthyt 


H 


H 


H 


235 


55 


4^]orophenyl 


H 


H 


chloro 


186 


56 


4-chlorophenyl 


H 


methyl 


H 


127 


57 


5,6,7,8-tetrahydro- 
naphthyl 


H 


H 


H 


116 


58 


4-biphdnyi 


H 


H 


H 


135-136 


59 


4-chioroph6nyl 


H 


chloro 


H 


206*207 


60 


naphthyl 


H 


H 


H 




61 


2-napthyl 


H 


H 


H 


159-160 


62 


4Hfnethoxyphenyl 


H 


H 


H 




63 


3-trifluoromethoxy- 
phenyl 


H 


H 


H 




64 


4-fnethoxy-2- 
naphthyl 


H 


H 


H 


152-154 


65 


34)romo-2- 
naphthyl 


H 


H 


H 


130-132 


66 


4-(tsopropoxy- 
carbony1)-phenyi 


H 


H 


H 


70 


67 


4-trifluoromethoxy- 
phenyl 


H 


H 


H 




68 


4-(isopropyi- 
carfoamoyl}*phenyl 


H 


H 


H 


79 


69 


3-chtoro-4- 
methylphenyl 


H 


H 


H 


143 


70 


2-methyIphenyl 


H 


H 


H 


143 


71 


3-(methoxy- 

carbonyiniethyl)- 

phenyl 


H 


H 


H 
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72 



4-phenoxyphenyl 



H 



H 



H 



Example 73; Test for activflv against Flt-1 VEGF^cepter tyrosine kinaga 

The test is conducted using Rt-1 VEGF-receptor tyrosine kinase, as descrbed hereinatxyva. 

The ICeo values delennined are given below, insofar as they have been accurately 

recorded: 

Table 2: Test for activitv aoalnst nt-1 ygGF-reccptor tyrosine kfnass 



Title compound from Example 




4 


0.18 


5 


0.26 


7 


0.56 


Example 74? ?9ft CJ^P§Wl9$ 



5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the com- 
pounds of fonnula I mentioned In the preceding Examples, are prepared as follows: 



PQmpggi'tten 

Active ingredient 
Lauroglyool 



250g 
2 litres 



Preparation process: The pulverized active Ingredient Is suspended in LauroglykoKS (propy- 
lene glycol laurate, Gattefossd S A, Saint Priest France) and ground in a wet puivenzer to 
produce a particle sob of about 1 to 3 pm. 0.41 9 g portions of the mixture are then introdu- 
ced Into soft gelatin capsules using a capsule-filling machine. 
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Whatisdaimed is; 

1. Use of a compound of formula i. 




(0 



wherein 
W Is O or S; 
XisNRa; 

Y is CR9Ri<r(CH2)„ wherein 

R9 and Rfo are independently of each other hydrogen or lower alkyi, and 

n is an integer of from and including 0 to and Including 3; or 
YlsSO^ 
Ri is aryl; 

R2 is a mono- or bicydic heteroaryl group comprising one or more ring nitrogen atoms with 
the exception that R2 cannot represent 2-phthaIimidyl, and in case of Y s SO2 cannot 
represent 2,l,3-benzothiadia20l-4-yl; 

any of R3, R4, R5 and Re. Independently of the other, is H or a substituent other than hy- 
drogen; and 

Rrand Ra* independently of each other, are H or lower alkyl; 
or a N-oxide or a phamnaoeutlcally acceptable salt thereof for the preparatton of a 
pharmaceutical product for the treatment of a neoplastic disease which responds to an 
inhibition of the VEGF receptor tyrosine kinase activity. 

2. Use of a compound of formula I, wherein the radicals and symbols have the meanings as 
defined In daim 1 , or a N-oxide or a phamfiaceutically acceptable salt tiiereof for the 
preparation of a phannaceutical product for the treatment of retinopathy or age-related 
macula degeneration. 
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3. A method for the treatment of a neoplastic disease which responds to an inhibition of the 
VEGF-receptor tyrosine kinase activity, which comprises administering a compound of 
fomnula i or a N-oxide or a pharmaceutically acceptable salt thereof, wherein the radicals 
and symbols have the meanings as defined in claim 1 , in a quantity effective against the 
said disease, to a warm-blooded animal requiring such treatment. 

4. A method for the treatment of retinopathy or age-related macular degeneration, which 
comprises administering a compound of formula I or a N-oxide or a pharmaceutically 
acceptable salt thereof, wherein the radicals and symbols have the meanings as defined in 
claim 1 , in a quantity effective against said diseases, to a warm-blooded animal requiring 
such treatment. 

5. A compound of formula I, 
wherein 

W Is O or S; 
X is NRe; 

Y is CR9Rio-(CH2)n wherein 

Rg and Rio are independently of each other hydrogen or lower alkyi, and 
n is an integer of from and including 0 to and including 3; or 

Y is SO2; 
Ri is aryi; 

R2 is a mono- or bicyciic heteroaryl group comprising one or more ring nitrogen atoms with 
the exception that R2 cannot represent 2-phthaiimidyl, and in case of Y = SOz cannot 
represent 2,1 ,3-benzothiadiazol-4-yl; 

any of R3, R4, R5 and Re, independently of the other, is H or a substituent other than hy- 
drogen; and 

Rrand Ra, independently of each other, are H or lower alkyi; 

with the exception of the compound of formula I wherein W is O, X is NRs, Y is CH2, Ri is 4- 

chlorophenyl, R2 is 2-pyridyl. R3, R4, Rs, R7 and Rs are each H and Re is chloro; 
or a N-oxide or a pharmaceutically acceptable salt thereof. 

6. A compound of formula I according to claim 5, 
wherein 
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WlsOorS; 
XisNRa; 

Y is CHRr(CH2)« wherein 

R9 is hydrogen or lower allcyl, and 

n is an integer of from and including 0 to and including 3; or 

Y is SO2; 
Ri is aryl; 

Ra is a mono- or bicydic heteroaryl group comprising one or more ring nitrogen atoms with 
the exception that R2 cannot represent 2-phthalimidyl, and in case of Y s SO2 cannot 
represent 2,1 ,3-benzothiadiazol-4-yt; 

any of Ra, R4, Rs and Re. independently of the other, is H or a substituent other than hy- 
drogen; and 

Rrand Ra, independently of each other, are H or lower alkyi; 

with the exception of the compound of formula I wherein W is O, X is NRa, Y is CHa, Ri is 4- 

chlorophenyl, R2 is 2-pyridyl. R3. R4. Rs, R? and Ra are each H and Re is chloro; 
or a salt thereof. 

7. A compound of formula I accoidlng to claim 5, 

wherein 

WisOorS; 

X is NRa; 

Y is CHR9.(CH2)„ wherein 
R9 is H or lower allcyl, and 
n is 0 to 3; or 

YisSOa; 

Ri is phenyl that is unsubsituted or substituted by up to three substituents selected from 
amino, mono- or disubstituted amino wherein the substituents are selected 
independently from lower alkyl. hydroxy-lower alkyI, phenyl-lower alkyI, lower alkanoyl. 
benzoyl and substituted benzoyl wherein the phenyl radical is substituted by one or two 
substituents selected from nitro, amino, halogen, N-lower aUcylamino, N.l^i-lower al- 
kylamino, hydroxy, cyano, carboxy. tower-alkoxycarbonyl, lower alkanoyl and carbamoyl, 
and phenyl-tower alkdxycart>onyl wherein the phenyl radical radical is substituted by one 
or two substituents selected from nftro, amino, hak)gen, HAomr alkytamino, N,N-dMower 
atkylamino, hydroxy, cyano, carboxy, lower-^koxycarbonyf, lower alkanoyl and 
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carbamoyl; lower alkyt; substituted lower alkyl where up to three sut)stituents are present 
Independently selected from the group containing halogen, N^ower allcytamino, N^NkTh 
lower alkylamino. N-lower alkanoylamino, hydroxy, cyano, cart>oxy, lower alkoxycaibonyl 
and phenyWower alkoxycarbonyl; hydroxy, lower alkoxy; pheny^wer alkoxy; phenyloxy; 
halogen-lower aikoxy, lower alkanoyloxy; benzoyloxy; lower alkoxycaibonytoxy; phenyl- 
k)wer aUcoxycartJonyloxy; nitro; cyano; carboxy; lower alkoxycarbonyl; phenyl-tower 
alkoxycarbonyl; phenytoxycarbonyi; lower alkylcaibonyt; carbamoyl; N-mono- or N,N« 
disubstmited carbamoyl that Is substituted by one or two substituents Mep^ 
selected from tower alkyl, phenyl-kiwer alkyt and hydroxy-lower aOcyl. at the temiinai 
nitrogen atom; amidino; guanidino; mercapto; suH o; lower alkylthto; phenyfthto; phenyl* 
lower alkylthio; lower aikytphenylthio; tower alkylsulfinyt; phenylsulfinyl; phenyHower 
alkylsulfinyl; lower alkylphenylsulfinyl; lower alkanesulfonyl; phenylsulfonyl; phenyl-lower 
aOcylsulfonyl; lower aikylphenylsulfonyl; lower alkenyl; lower alkanoyi; halogen-lower 
aikytmercapto; hatogen-tower alkylsulfonyl; dihydroxybora (*B(0H)2); and tower alkylene 
dtoxy bound at adjacent C-atoms of the ring; 
R2 is imkiazoiyi, quinolyl, naphthyrkiinyl, or a moiety of the formula lb or Ic 



wherein 
ris0to2; 

A, B, D, and E are, independently of one another, N or CH, with the stipulation that not 

more than 2 of these radicals are N; preferably; and 

Q Is lower alkyl, hydroxy, tower alkoxy. tower thioalkyi or halogen; 

any of R3. R4. Rs and Re, independently of the other, is H, fluorine or lower alkyl; and 

Brand Ra, independently of each other, are H or tower alkyl; 

or a N-oxide or a phannaceutically acceptable salt thereof. 



A=B 





(to) 



8. A compound of fonnuia I acconfing to daim 5, wherein 

WisO; 
XisNRa; 



-64. 

Y is CHRr(CH3),i wherein 
R9 is H or methyl, and 
nis 0; 

orYisSOa; 

Rt is phenyl, naphthyl or 5,6.7,8-tetrahydronaphthyt which is In each case either 

unsubstituted or independently substituted by one or two substituents selected from the 
group comprising halogen; lower alkyl; lower alkoxy; hydroxy; phenyl; phenoxy; halogen- 
lower alkoxy; halogen-lower ailcyt; lower alkoxycarbonyl; N-lower alkyl carbamoyl; lower 
alkyisuinnyl; bwer alkanesulfonyl; and tower alkoxycarbonyl lower alkyl; 

Ra is Imldazolyl, qulndyl, naphthyridlnyl, 2-methyli>yri(8n^yl, 3-pyridyl or 4i>yrklyl; 

any of Ra. R4, R5 and fU, independently of the other, are H, methyl or chloro; or 

R3 and R4 together represent methylene dtoxy and Rs and Re, independently of the other, 
are H, methyl or chloro; and 

Rrand Ra, independently of each other, are H, fluorine or methyl; 

or a N-oxIde or a pharmaceutk»lly acceptable salt thereof. 

9. A compound of f onnnula I according to daim 5, wherein 

WisO; 
X is NRs; 

Y is CHRfl-(CH2)„ wherein 
R9 is H or methyl, and 
nIsO; 

orYis SO2; 

Ri is phenyl which is either unsubstituted or independently substituted by one or two sub- 
stituents selected from the group comprising halogen; lower alkyl; hatogen-lower aOcyl; 
tower aikylsulfinyl; and lower alkanesulfonyl; 

R2 is imidazolyl, quinolyl. naphthyridinyl. 2-methyl-pyridin-4-yl, 3-pyridyl or 4-pyridyl; 

any of R3, R4, R5 and Re, independently of the other, is H or methyl; and 

Rrand Ra, independently of each other, are H or methyl; 

or a N-oxkie or a pharmaceutically acceptable salt thereof. 



10. A compound of formula I according to daim 5, wherein 
WisO; 
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XisNRs; 

Y is CHRr(CH2)» Wherein 
. R9 is H or methyl, and 

n Is 0; 
orYisSOa; 

Ri is phenyi which is either unsubstituted or independently substituted by one or two sub- 
stituents selected from the group comprising halogen; lower alkyi; halogen-tower alkyi; 
lower aUcyisulfinyl; and lower afkanesulfonyl; 

R2 Is imMazolyl, quinolyl, 2-methyl-pyridtn-4-yl or 4-pyridyl; 

any of R3, R4. Rs and Re, Independently of the other, is H or methyl; and 

Rrand Rs, independently of each other, are H or methyl; 

or a salt thereof. 

1 1 . A compound of fonnula I according to claim 5, wherein 
WIsO; 

XisNRs; 
YisCHa; 

Ri Is phenyl, naphthyt or 5,6,7,8-tetrahydronaphthyl which is in each case either 

unsubstituted or independently substituted by one or two substituents selected from the 
group comprising halogen; lower alkyI; lower alkoxy; hydroxy; phenyl; phenoxy; halogen- 
lower aikoxy; lower alkoxycarbonyl; N-k>wer alkyl carbamoyl; and lower alkoxycarbonyl 
lower alkyi; 

Ra Is 4-pyridyl; 

any of R3, R4, R5 and Rs, independently of the other, are H, methyl or chloro; or 

Ra and R4 together represent methylene dk>xy and Rs and Re, independently of the other, 

are H, methyl or chloro; and 
Rjand Raare H; 

or a N-oxide or a pharmaceutically acceptable salt thereof. 

12. A compound of fonnula I according to claim 5 selected from 
2-[(4-pyridyl)methyl]anfiino-hK4-trifluoromethytphenyl)benza^ 
2-{(4-pyridyOmethyl]amino<^4<hlorophenyt)benzannde; 
2-[(4-pyrkiyi)methyl]amino-N-(4-methylphenyl)benzamkJe; 
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2^{4-pyridyOmethyQamino4^34luoio-4^nethyiphe 

2r[(4ijyrldyl)methyOamlno-hK4Krfilof^ 

2^(4-pyridyOmethyl]amino-N-(3-cWoro^ 

2H(4i)yridyQmethyl]aminc)-N.(4^nethylphenyl>^em^ 

2^(4<|ulnolyl)m8thyQamino-lsH^teromethylphe^ 

or a phannaceutically acceptable salt thereof. 

13« A compound of formula I according to daim 5 selected from 

2H(4i>yridyOmethyOamino-AH3-fluoroK4-ti1fluorometh^ 

2-{(4-pyridyOmethyi]amino-A^henyfbenzamide; 

2^(4^Iy^idyOmethy^amino-iV-[4-fIuofO-^ 

2H(4i3yrklyl)methynamfno-/V-P-fluofO-5-(trifluofomethyl)^ 

24(4-pyrkJyl)methyqamfno-A43,5-<bistrmuoromethyl)^ 

2-I(4i>yridyOmethyl]amlno-N43,44)is-(trifluoromethyl)phenynbenza^ 

24(4iJyridyl)methynamino-AH3HTiethoxy-5HtrifluoromethyOphenyl^ 

2^(4i>yridyl)methyl)amino-AA{3-(tr^ 

2K(4i>yiWyf)methylJamino^ .1 -dimethyfethyOphenyl]ben2amide; 

2-[(4i)yrkiyl)metriyqamln(>-/\H3^ 

2-[(4i3yndyl)metriyqamino-AH(3^ 

2-[(4i3yridyOmethyqamino-AK3<ic^yl^^ 

2^(4i5yridyOmethyfJamino-AH3^{aminocaibonyl)amino^ 

2^(4-pyrldyiynethyl]amino-A43-<dlmethylamino^eny^ 

5-methoxy-2^(4i)yridyOmethyl]amino-AH3Kt^ 

3HTiethyl-2H{4i)yndyl)methyOamino-AH3-(trifluorome*^ 

4.5^difluoro-2^(4-pyridyl)methyl]amlno-^ 

2K(4i>yrklyOmethyl]amino-Ar-methy^^ 

24(4i)yridyl)methyOarnino-AH(3-methylsulphonyl)phenyl]benz^ 

24(4-pyridyi)metbyl]anuno-A^[(3-metriyfsulphh^ 

2^(4i)yrjdyl)methyfJamlno-AH .iKJimethytothyQphenyqbenzamKJe; 

2-((4i3yridyl)methyl}amlnorM(3^GhlorophenyObenzamide; 

2^(4i5yfklyl)methyl}amlno-/^34)romophenyl)ben2amkje; 

2H(4i)yridyOmethyl]amlno-AH3-methylphenyl)benzamWe; 
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2-[(4-pyridyOmethyqamino-N<3-benzoytphenyObenzamide; 

2-[(4-pyridyl)methyqainino-/V{3-(aminoca^ 

2-[(3ipyrUyOmethyqam^AA(3^^ 

2-((4K)uinoSny1)methyi]amino-y^3-(tn^ 

2^(5Kiuinoliriyl)methyllamIno-AA^ 

2*{(4-<2-methyl)pyridyi)methyl]amtix^ 

2-{(4-<1 2Kfihydro-2-oxo)pyrfciyf)m6thyl]^^ 

2-((4-quinoIinyl)methyqarnino-^ 

2-{(2-lniMazolyl)methyi^nmo-^ 

2-(2-(4-pyrMyl)ethyqamino^ 

2-(1-m6thyl^-(3-pyridyl)6thyl)amin^ 

2^(1-oxido-4i)yridyf)methy!^mriIno^ and 

2-{(4i)yridyl)methyi]niethylamir^ 

or a pharmaceuticaUy acceptable salt thereof. 

14. A compound of fonnula I according to daim 5 selected from 
2-[(4-pyridyl)methyqamino-/yK4-chloronaphthyl)benzantide; 
6-nr)ethyl-2-{(4-pyridyi)methyqamino-M^4-chk)rophenyQbenzarnl^ 
6-chk>ro-2-[(4-pyridyOmethyl]amtnc>-y^4-chlorophenyl)ben^ 

3.4- methytendfoxy'^(4i)yridyl)methyI]amino-A^(4<hloro 

4.5- dimethyl-2-[(4-pyridyl)methyt]amino-A^4-chlorophenyl)benzamtde; 
5-chloro-2*((4-pyrkiyl)methyqamino-^4-rh^ropyipheny1)berizamk^^^ 
2H(4-pyridyl)methyl]amino-^(4-n-propytphenyl)ben2amlde; 
2-[(4-pyndy1)methyl]amlno-A^(7-hydroxynaphthyl)benzamide; 
2-((4-pyridyt)methyl]amlno-N^84iydroxy^2-naphthyObenzamide; 
4-chloro-24(4-pyridyOmethyl]amino-AH4-chk>roph 
5Hmethyl-2-((4-pyridyl)methyqamino-AH4-chlorophenyObenzamM^^ 
2^{4-pyridyl)methy!]amjn<>-N-(5,6,7,8-tetrahydronaphthyl)benzamide; 
2-{(4-pyridyl)methyl]amino-AH^»PhenyOben2amide; 
5<hloro-2-[(4i)yrklyDmethyl]amino-AA(4<hlorophenyf)ben2amlde; 
2-t(4-pyridyl)methylJamino-N^naphthyl)benzamlde; 
2-{(4-pyridyi)methyl]amino-M^2-napthyObenzamide; 
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2^(4i)yrtdyOmethynainlno-/«K4Hfnethox^ 

2*{(4i)yrklyOniethyqam]no-Af^tri^ 

24(4i)yi1dyl)methyqafnin(>-AH4-metho^ 

2-{(4-pyridyl)mettiyl]antin(>-AH34>rom 

2-I(4i5yridyl)methylIamlno-AH4<isopropoxyc^^ 

2^(4i>yridyl)methyOamino-AH4Ktrjfluoromethoxy)phen 

2K(4iDyridyl)methyOamln<>-AH4<isopropylcart>^^ 

2^(4-pyridyl)methyOamlno-AK3H*iloiT)-4^ 

2^(4ijyridyl)methyQamino-/^2-methylphenyl)^ 

24(4-pyrldyDmethyl]arnino-AK3Kmeft and 

2K{4i)yrldyOmethyIJantino-AK4i>henoxy^ 

or a pharmaceuticaHy acceptable salt thereof. 

15. A compound of formula I according to any one of daims 5 to 14, or a N-oxide thereof or 
a pharmaceuticaily acceptable salt of such a compound, for use In a method for the 
treatment of the human or animal body. 

16. A phannaceutlcal preparation, oomprising a compound of fonmula I according to any 
one of daims 5 to 14, or a N-oxide or a phamnaceutically acceptable salt thereof, or a 
hydrate or solvate thereof, and at least one pharmaceuticaily acceptable carrier. 

17. A process for the preparation of a compound of formula I according to claim 5, or a N- 
oxide or a pharmaceuticaily acceptable salt thereof, characterized in that 

a) for the synthesis of a compound of the fomnula I wherein X represents NRa. where Rs is 
hydrogen and Y represents CHR«-(CH2)n, each as imficated for a compound of fomtula I, 
and the remaining symbols W, Ri, Ra, R3. FU. Rs, Re and R7 are as defined for a compound 
of the formula I, an aniline derivative of the fomnula ii 
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Re 



Wherein Rt, Fb, R4« Rs. Re and Rrare as defined for a compound of the fonnuia I, is 
reacted with a carfoonyi compound of the lomiula 111 

Rr<CH2)»-C(R8)=0 (111) 

wherein n, R2 and R9 are as defined for a compound of the fomnula 1 In the presence of a 
reducing agent; or 

b) for the synthesis of a compound of the fonmila I wherein X is SO2 and the remaining 
symbols Ri, Ra, R3, R^, Rs. Re. R7. W and X are as defined for a compound of the fomnuia i» 
an aniline derivative of the fomiula II as defined under process varianta a) is reacted with an 
add of tile fomnuia iVa 

R2-YOH (IVa) 
or a reactive derivative thereof; or with a compound of fonnuia IVb, 

RrY-HaP (IVb) 
wherein HaT is chloro, bromo or lodo; or 

c) for the synthesis of compounds of the fomiuia 1 wherein X represents NRa, Y represents * 
CRoRi(r(CH2)n and tiie remaining symbols Rt, R2, R3, R4. Re, Re> R7 and Rs are as defined 
for a compound of the fomiula 1, a haiogen derivative of the fonnuia V 
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(V) 



Wherein Hal represents iodine, bromine or chlorine and W, Ri, Ra. Ri. Ra, Re and Rr are i 
defined for a compound of the formula I, is reacted with am amine of the fomuiia VI 



RHCHdh- C(R9)(R,o)-NHR8 (VI) 

wherein n, R2, Rb» R^and Rio are as defined for a compound of the fonnula i in the 
presisnce of an appropriate catalyst In an inert solvent in the presence of an aproHc base; 

where the starting compounds defined In a), b) or c) may also be present with functionai 
groups In protected fonm If necessary and/or In the form of salts, provided a salt-f omilng 
group is present and the reaction in salt form is possUe; 

any protecting groups In a protected derivative of a compound of the fonmiia I are removed; 
and, if so desired, an obtainable compound of fonnula i Is converted into another confound 
of formula i or a N-oxide thereof, a free compound of fonnula I is converted Into a salt, an 
obtainable sait of a compound of formula i is converted into the free compound or another 
saJt, and/or a mixture of isomeric compounds of formula I is separated Into the individual 
isomers. 
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